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FOREWORD 


This  Handbook  supersedes  National  Bureau  of  Standards  Handbook 
44,  Third  Edition,  published  in  1965,  and  amendments  to  the  Hand¬ 
book  that  were  subsequently  published  in  the  form  of  Replacement 
Sheets.  It  was  deemed  advisable  to  publish  a  new  edition  of  Handbook 
44  to  eliminate  the  necessity  for  inserting  the  considerable  number  of 
Replacement  Sheets  that  have  been  issued  since  the  publication  of  the 
third  edition.  Certain  editorial  changes  have  been  made  in  the  contents 
of  the  introduction  and  the  section  on  fundamental  considerations. 
Changes  have  also  been  made  in  the  layout  and  typography  of  the 
various  technical  codes  to  improve  their  readability  and  to  facilitate 
the  insertion  of  future  amendments. 

Handbook  44  was  first  published  in  1949.  having  been  preceded  by 
similar  handbooks  of  various  designations  and  in  several  forms, 
beginning  in  1918.  This  fourth  edition  was  developed  by  the  Committee 
on  Specifications  and  Tolerances  of  the  National  Conference  on 
Weights  and  Measures,  with  the  assistance  of  the  Office  of  Weights 
and  Measures  of  the  National  Bureau  of  Standards,  and  includes  the 
amendments  that  were  adopted  by  the  56th  National  Conference  on 
Weights  and  Measures  in  1971. 

The  National  Bureau  of  Standards  has  a  statutory  responsibility 
for  “cooperation  with  the  states  in  securing  uniformity  of  weights  and 
measures  laws  and  methods  of  inspection.”  In  partial  fulfillment  of 
this  responsibility,  the  Bureau  is  pleased  to  publish  these  recommen¬ 
dations  of  the  National  Conference. 

Lewis  M.  Branscomb,  Director, 
National  Bureau  of  Standards. 
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IMPORTANT  NOTICE 

for  the 

OWNER  OF  THIS  HANDBOOK 

In  order  that  your  handbook  may  be  kept  current  and 
most  useful,  it  is  imperative  that  the  following  steps  be 
taken : 

1.  Promptly  fill  in  and  mail  the  blue-colored  postcard  found 

just  before  this  cover  page.  (This  will  assure  your  an¬ 
nual  receipt,  without  charge,  of  Replacement  Sheets 
including  code  changes.) 

2.  Place  the  Handbook  in  a  standard  3-ring  binder— 6%  x  9 

inches. 

3.  Immediately  upon  receipt  of  a  set  of  Replacement  Sheets, 

insert  the  individual  sheets  and  discard  the  replaced 
sheets. 

4.  Notify  the  Office  of  Weights  and  Measures,  National 

Bureau  of  Standards,  Washington,  D.C.  20234,  of  any 
address  change. 


5.  If  ownership  of  the  Handbook  is  transferred,  direct  the 
attention  of  the  new  owner  to  this  list  of  instructions. 
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SPECIFICATIONS,  TOLERANCES,  AND 
OTHER  TECHNICAL  REQUIREMENTS 

for 

COMMERCIAL  WEIGHING  AND 
MEASURING  DEVICES 

as  adopted  by  the 

National  Conference  on  Weights  and  Measures 

NBS  Handbook  44,  4th  Edition,  Specifications,  Tolerances, 
and  Other  Technical  Requirements  for  Commercial  Weighing 
and  Measuring  Devices,  is  a  revision  of  the  third  edition  of 
Handbook  44.  This  fourth  edition  was  adopted  by  the  56th 
National  Conference  on  Weights  and  Measures  and  is  recom-' 
mended  to  the  states  for  promulgation. 


INTRODUCTION 

1.  Source.— The  specifications,  tolerances,  and  other  tech¬ 
nical  requirements  published  herein  comprise,  in  their  latest 
form,  all  of  the  current  codes  as  adopted  by  the  National 
Conference  on  Weights  and  Measures.1 

The  Conference  Committee  on  Specifications  and  Toler¬ 
ances,2  acting  at  the  request  of  the  Conference  or  upon  its 
own  initiative,  prepares  from  time  to  time,  with  the  coopera¬ 
tion  of  the  National  Bureau  of  Standard,  proposed  revisions, 
amendments,  or  additions  to  the  material  previously  adopted 
by  the  Conference.  Such  revisions,  amendments,  or  additions 
are  then  presented  to  the  Conference  as  a  whole,  where  they 
are  discussed  by  weights  and  measures  officials  and  represen¬ 
tatives  of  interested  manufacturers  and  industries.  Eventu¬ 
ally  the  proposals  of  the  Committee,  which  may  have  been 
amended  on  the  floor,  are  voted  upon  by  the  weights  and 
measures  officials,  a  majority  vote  being  required  for 
adoption. 

All  of  the  specifications,  tolerances,  and  other  technical 
requirements  given  herein  are  recommended  by  the  National 
Conference  on  Weights  and  Measures  for  official  promulga¬ 
tion  in  and  use  by  the  several  states  in  exercising  their  con¬ 
trol  of  commercial  weighing  and  measuring  apparatus.  A 
similar  recommendation  is  made  with  respect  to  the  local 
jurisdictions  within  a  state  in  the  absence  of  the  promulga- 

1  The  National  Conference  on  Weights  and  Measures  is  a  body  made  up  of  state  and 
local  weights  and  measures  officials  from  all  parts  of  the  United  States  which  normally 
meets  annually  under  the  sponsorship  of  the  National  Bureau  of  Standards. 

2  A  standing  committee  of  the  National  Conference  consisting  of  five  members. 
Communications  to  this  committee  may  be  addressed  as  follows:  Executive  Secretary, 
National  Conference  on  Weights  and  Measures,  National  Bureau  of  Standards,  Wash¬ 
ington,  D.C.  20234. 
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tion  of  specifications,  tolerances,  and  other  technical  require¬ 
ments  by  a  state  agency. 

2.  Purpose.— The  purpose  of  these  technical  requirements 
is  to  eliminate  from  use,  without  prejudice  to  apparatus  that 
conforms  as  closely  as  practicable  to  the  official  standards, 
weights  and  measures  and  weighing  and  measuring  devices 
that  are  false,  that  are  of  such  construction  that  they  are 
faulty  (that  is,  that  are  not  reasonably  permanent  in  their 
adjustment  or  will  not  repeat  their  indications  correctly), 
or  that  facilitate  the  perpetration  of  fraud. 

3.  Handbook  Amendments.— The  Committee  on  Specifica¬ 
tions  and  Tolerances  of  the  National  Conference  on  Weights 
and  Measures  provides  the  mechanism  for  consideration  of 
amendments  to  the  code  provisions.  Recommendations  as  to 
amendments  and  suggestions  concerning  investigations  that 
might  lead  either  to  amendments  or  to  new  provisions  should 
be  directed  to  the  Executive  Secretary,  National  Conference 
on  Weights  and  Measures,  National  Bureau  of  Standards, 
Washington,  D.C.  20234.  Recommendations  or  suggestions 
with  supporting  data,  including  test  results,  are  most  help¬ 
ful. 

4.  Replacement  Sheets.— Corrected  replacement  sheets 
containing  amendments  to  the  Handbook  as  adopted  by  the 
National  Conference  on  Weights  and  Measures  are  issued 
each  year  to  be  substituted  for  the  sheets  on  which  amend¬ 
ments  occur.  Following  the  publication  of  this  fourth  edition, 
each  new  or  amended  paragraph  will  show  the  year  of  its 
adoption  by  printing  the  year  in  brackets,  as  for  example 
[amended  1972] ,  at  the  end  of  the  paragraph.  Each  new  re¬ 
placement  sheet  will  also  have  the  year  it  was  issued  printed 
in  the  lower  lefthand  corner  on  the  odd-number  page  of  the 
replacement  sheet. 

Replacement  sheets  are  supplied  on  request,  without 
charge,  to  owners  of  the  Handbook.  The  request  for  replace¬ 
ment  sheets  may  be  made  by  returning  the  postcard  included 
with  the  Handbook  or  by  writing  to  the  Office  of  Weights 
and  Measures,  National  Bureau  of  Standards,  Washington, 
D.C.  20234.  The  number  of  sets  of  replacement  sheets  re¬ 
quired  should  be  stipulated  in  the  request. 

5.  System  of  Paragraph  Designation.— In  order  that  tech¬ 
nical  requirements  of  a  similar  nature,  or  those  directed  to  a 
single  characteristic,  may  be  grouped  together  in  an  orderly 
fashion,  and  to  facilitate  the  location  of  individual  require¬ 
ments,  the  paragraphs  of  each  code  are  divided  into  sections. 
Each  section  is  designated  by  a  letter  and  a  name,  and  each 
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subsection  is  given  a  letter-number  designation  and  a  side 
title. 

The  letter  that  appears  first  in  a  paragraph  designation 
has  a  specific  meaning,  as  follows : 

G.  The  letter  G  is  a  prefix  and  indicates  that  the  require¬ 
ment  is  part  of  the  General  Code. 

A.  Application.  These  paragraphs  pertain  to  the  appli¬ 
cation  of  the  requirements  of  a  code. 

S.  Specification.  These  paragraphs  relate  to  the  design 
of  equipment.  Specification  paragraphs  are  directed 
particularly  to  manufacturers  of  devices. 

N.  Note.  These  paragraphs  apply  to  the  official  testing 
of  devices. 

SR.  Sensitivity  Requirements.  These  paragraphs,  occur¬ 
ring  in  the  Scale  Code  only,  set  forth  requirements 
for  the  sensitiveness  of  nonautomatic-indicating 
scales. 

T.  Tolerance.  Tolerances  are  performance  requirements. 
They  fix  the  limit  of  allowable  error  or  departure 
from  true  performance  or  value. 

UR.  User  Requirement.  These  paragraphs  are  directed 
particularly  to  the  owner  and  operator  of  a  device. 
User  requirements  apply  to  the  selection,  installa¬ 
tion,  use,  and  maintenance  of  devices. 

The  numerical  designation  after  a  letter  follows  the  deci¬ 
mal  system  of  paragraph  identification  that  fixes  both  the 
relationship  and  the  limitation  of  the  requirements  of  the 
paragraph.  For  example,  in  the  Scale  Code,  under  Specifica¬ 
tions,  the  following  numerical  designations  occur : 


S.  SPECIFICATIONS 

S.l.  Design  of  Indicating  and  Recording  Elements  and  of 

Recorded  Representations. 

5.1.1.  Zero  Indication. 

5.1. 2.  Graduations. 

5.1.2.1.  Length. 

5.1.2.2.  Width. 

Thus,  paragraphs  S.1.1.  and  S.l. 2.  are  directed  and  limited 
to  paragraph  S.l.,  which  pertains  to  the  design  of  indicating 
and  recording  elements  and  of  recorded  representations. 
Likewise,  paragraphs  S.l.2.1.  and  S.l.2.2.  are  directly  related 
to  each  other,  but  are  limited  to  the  design  of  Graduations. 
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6.  Classification  of  Requirements.— The  classification  of 
requirements  into  “retroactive”  and  “nonretroactive”  status 
is  made  in  order  that  the  requirements  may  be  put  into 
force  and  effect  without  unnecessary  hardship  and  without 
wholesale  condemnation  of  apparatus.  Retroactive  require¬ 
ments  are  enforceable  with  respect  to  all  equipment  and  are 
printed  in  ordinary  Roman  type.  Nonretroactive  require¬ 
ments  are  those  that,  while  clearly  desirable,  are  not  so  vital 
that  they  should  at  once  be  enforced  with  respect  to  all  ap¬ 
paratus.  Nonretroactive  requirements  are  printed  in  italic 
type. 

It  is  not  to  be  expected,  however,  that,  after  their  promul¬ 
gation  in  a  given  jurisdiction,  nonretroactive  requirements 
shall  always  remain  nonretroactive.  It  is  entirely  proper  that 
a  weights  and  measures  official,  following  a  careful  analysis 
of  existing  conditions,  fix  reasonable  periods  for  the  con¬ 
tinuance  of  the  nonretroactive  application  of  particular  re¬ 
quirements,  at  the  expiration  of  which  periods  such  require¬ 
ments  will  become  retroactive  in  their  application.  These 
periods  should  be  of  such  length  as  to  avoid  undue  hardship 
on  the  owners  or  operators  of  apparatus  and,  in  the  case  of 
some  requirements,  should  approximate  the  average  useful 
life  of  the  apparatus  in  question.  In  order  that  all  parties  at 
interest  may  have  timely  and  ample  notice  of  impending 
changes  in  the  status  of  requirements,  the  following  proce- 
duce  is  suggested  for  the  official  who  plans  to  change  the 
classification  of  requirements.  If  sufficient  data  are  at  hand 
to  make  such  action  feasible,  publish  in  combination  with 
the  codes  themselves  the  date  or  dates  at  which  nonretro¬ 
active  requirements  are  to  become  retroactive.  In  other 
cases,  give  equally  effective  notice  at  the  earliest  practicable 
date. 

With  the  issuance  of  this  fourth  edition  of  Handbook  44, 
many  of  the  nonretroactive  requirements  adopted  previous 
to  1961  have  been  given  retroactive  status.  Each  remaining 
nonretroactive  requirement  will  show  in  parentheses  and 
in  italic  type  the  year  it  was  adopted  and,  in  some  cases,  the 
date  the  requirement  shall  be  changed  to  retroactive  status. 
For  example,  (Nonretroactive  as  of  1968  and  to  become 
retroactive  on  January  1,  1975.)  It  will  be  a  general  rule  to 
review  each  nonretroactive  requirement  after  it  has  been 
effective  for  10  years  to  determine  the  appropriateness  of 
its  nonretroactive  status. 

7.  Using  the  Handbook.— Handbook  44  is  designed  as  a 
working  tool  of  the  weights  and  measures  official  and  the 
equipment  manufacturer,  installer,  and  repairman.  The  sec¬ 
tion  on  fundamental  considerations  should  be  studied  until 
its  contents  are  well  known.  The  General  Code,  with  general 
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requirements  pertaining  to  all  devices,  obviously  must  be 
well  known  to  a  user  of  the  Handbook.  The  makeup  of  the 
specific  codes,  the  order  of  paragraph  presentation,  and 
particularly  paragraph  designation  are  worthy  of  careful 
study. 

It  is  not  deemed  advisable  for  a  user  to  attempt  to  commit 
to  memory  tolerances  or  tolerance  tables,  even  though  these 
are  used  with  considerable  frequency.  If  the  Handbook  is  to 
serve  its  purpose,  it  should  be  at  hand  when  any  of  its  re¬ 
quirements  are  being  applied.  Direct  reference  to  the  re¬ 
quirements  is  the  only  sure  way  to  apply  the  requirement 
properly  and  to  check  to  see  if  there  are  other  applicable 
requirements. 
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FUNDAMENTAL  CONSIDERATIONS 

associated  with  the 

ENFORCEMENT  OF  HANDBOOK  44  CODES 


1.  UNIFORMITY  OF  REQUIREMENTS 

1.1.  National  Conference  Codes.— Weights  and  measures 
jurisdictions  are  urged  to  promulgate  and  adhere  to  the  Na¬ 
tional  Conference  codes,  to  the  end  that  uniform  require¬ 
ments  may  be  in  force  throughout  the  country.  This  action 
is  recommended  even  though  a  particular  jurisdiction  does 
not  wholly  agree  with  every  detail  of  the  National  Confer¬ 
ence  codes.  Uniformity  of  specifications  and  tolerances  is  an 
important  factor  in  the  manufacture  of  commercial  equip¬ 
ment.  Deviations  from  standard  designs,  to  meet  the  special 
demands  of  individual  weights  and  measures  jurisdictions, 
are  expensive,  and  any  increase  in  costs  of  manufacture  is, 
of  course,  passed  on  to  the  purchaser  of  equipment.  On  the 
other  hand,  if  designs  can  be  standardized  by  the  manufac¬ 
turer  to  conform  to  a  single  set  of  technical  requirements, 
production  costs  can  be  kept  down,  to  the  ultimate  advan¬ 
tage  of  the  general  public.  Moreover,  it  seems  entirely  logi¬ 
cal  that  equipment  that  is  suitable  for  commercial  use  in  the 
“specification”  states  should  be  equally  suitable  for  such  use 
in  other  states. 

Another  consideration  supporting  the  recommendation 
for  uniformity  of  requirements  among  weights  and  meas¬ 
ures  jurisdictions  is  the  cumulative  and  regenerative  effect 
of  the  widespread  enforcement  of  a  single  standard  of  de¬ 
sign  and  performance.  The  enforcement  effort  in  each  jur¬ 
isdiction  can  then  reinforce  and  support  the  enforcement 
effort  in  all  other  jurisdictions.  More  effective  regulatory 
control  can  be  realized  with  less  individual  effort  under  a 
system  of  uniform  requirements  than  under  a  system  in 
which  even  minor  deviations  from  standard  practice  are 
introduced  by  independent  state  action. 

Since  the  National  Conference  codes  represent  the  ma¬ 
jority  opinion  of  a  large  and  representative  group  of  experi¬ 
enced  regulatory  officials,  and  since  these  codes  are  recog¬ 
nized  by  equipment  manufacturers  as  their  basic  guide  in 
the  design  and  construction  of  commercial  weighing  and 
measuring  equipment,  the  acceptance  and  promulgation  of 
these  codes  by  each  state  are  strongly  recommended. 
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1.2.  Form  of  Promulgation.— A  convenient  and  very  effec¬ 
tive  form  of  promulgation  already  successfully  used  in  a 
considerable  number  of  states  is  promulgation  by  citation  of 
National  Bureau  of  Standards  Handbook  44.  It  is  especially 
helpful  when  the  citation  is  so  made  that,  as  amendments 
are  adopted  from  time  to  time  by  the  National  Conference 
on  Weights  and  Measures,  these  automatically  go  into  effect 
in  the  state  in  question  without  the  need  for  further  promul¬ 
gation  by  the  state  regulatory  authority.  For  example,  the 
following  form  of  promulgation  has  been  used  successfully 
and  is  recommended  for  consideration : 

The  specifications,  tolerances,  and  other  technical  requirements 
for  commercial  weighing  and  measuring  devices  as  adopted  by  the 
National  Conference  on  Weights  and  Measures  and  published  in 
the  National  Bureau  of  Standards  Handbook  44,  Specifications, 
Tolerances,  and  Other  Technical  Requirements  for  Commercial 
Weighing  and  Measuring  Devices,  and  supplements  thereto  or 
revisions  thereof,  shall  apply  to  commercial  weighing  and 
measuring  devices  in  the  state. 

In  some  states  it  is  preferred  to  base  technical  require¬ 
ments  upon  specific  action  of  the  state  legislature  rather 
than  upon  an  act  of  promulgation  by  a  state  officer.  The  ad¬ 
vantages  cited  above  may  be  obtained  and  may  yet  be  sur¬ 
rounded  by  adequate  safeguards  to  insure  proper  freedom  of 
action  by  the  state  enforcing  officer  if  the  legislature  adopts 
the  National  Conference  requirements  by  language  some¬ 
what  as  follows : 

The  specifications,  tolerances,  and  other  technical  requirements 
for  commercial  weighing  and  measuring  devices  as  recommended 
by  the  National  Conference  on  Weights  and  Measures  shall  be  the 
specifications,  tolerances,  and  other  technical  requirements  for 
commercial  weighing  and  measuring  devices  of  the  state  except 
insofar  as  specifically  modified,  amended,  or  rejected  by  a  regu¬ 
lation  issued  by  the  state  [insert  title  of  enforcing  officer]. 


2.  TOLERANCES  FOR  COMMERCIAL  EQUIPMENT 

2.1.  Acceptance  and  Maintenance  Tolerances.— The  official 
tolerances  prescribed  by  a  weights  and  measures  jurisdic¬ 
tion  for  commercial  equipment  are  the  limits  of  inaccuracy 
officially  permissible  within  that  jurisdiction.  It  is  recognized 
that  errorless  value  or  performance  of  mechanical  equip¬ 
ment  is  unattainable.  Tolerances  are  established,  therefore, 
to  fix  the  range  of  inaccuracy  within  which  equipment  will 
be  officially  approved  for  commercial  use.  In  the  case  of 
classes  of  equipment  on  which  the  magnitude  of  the  errors 
of  value  or  performance  may  be  expected  to  change  as  a  re¬ 
sult  of  use,  two  sets  of  tolerances  are  established,  acceptance 
tolerances  and  maintenance  tolerances.  Acceptance  toler¬ 
ances  are  applied  to  new  or  newly  reconditioned  or  adjusted 
equipment,  and  are  smaller  than  (usually  one-half  of)  the 
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maintenance  tolerances.  Maintenance  tolerances  thus  pro¬ 
vide  an  additional  range  of  inaccuracy  within  which  equip¬ 
ment  will  be  approved  on  subsequent  tests,  permitting  a 
limited  amount  of  deterioration  before  the  equipment  will  be 
officially  rejected  for  inaccuracy  and  before  reconditioning 
or  adjustment  will  be  required.  In  effect,  there  is  assured  a 
reasonable  period  of  use  for  equipment  after  it  is  placed  in 
service  before  reconditioning  will  be  officially  required.  The 
foregoing  comments  do  not  apply,  of  course,  when  only  a 
single  set  of  tolerance  values  is  established,  as  is  the  case 
with  equipment  such  as  glass  milk  bottles  and  graduates, 
which  maintain  their  original  accuracy  regardless  of  use, 
and  measure-containers,  which  are  used  only  once. 

2.2.  Theory  of  Tolerances.— Tolerance  values  are  so  fixed 
that  the  permissible  errors  are  sufficiently  small  that  there 
is  no  serious  injury  to  either  the  buyer  or  the  seller  of  com¬ 
modities,  yet  not  so  small  as  to  make  manufacturing  or 
maintenance  costs  of  equipment  disproportionately  high. 
Obviously,  the  manufacturer  must  know  what  tolerances  his 
equipment  is  required  to  meet,  so  that  he  can  manufacture 
economically.  His  equipment  must  be  good  enough  to  satisfy 
commercial  needs,  but  should  not  be  subject  to  such  strin¬ 
gent  tolerance  values  as  to  make  it  unreasonably  costly,  com¬ 
plicated,  or  delicate. 

2.3.  Tolerances  and  Adjustments.— Tolerances  are  pri¬ 
marily  accuracy  criteria  for  use  by  the  regulatory  official. 
However,  when  equipment  is  being  adjusted  for  accuracy, 
either  initially  or  following  repair  or  official  rejection,  the 
effect  should  be  to  adjust  as  closely  as  practicable  to  zero 
error.  Equipment  owners  should  not  take  advantage  of  tol¬ 
erances  by  deliberately  adjusting  their  equipment  to  have  a 
value  or  to  give  performance  at  or  close  to  the  tolerance 
limit.  Nor  should  the  repairman  or  serviceman  bring  equip¬ 
ment  merely  within  tolerance  range  when  it  is  possible  to 
adjust  closer  to  zero  error." 


3.  TESTING  APPARATUS 

3.1.  Adequacy.— Tests  can  be  made  properly  only  if, 
among  other  things,  adequate  testing  apparatus  is  available. 
Testing  apparatus  may  be  considered  adequate  only  when  it 
is  properly  designed  for  its  intended  use,  when  it  is  so  con¬ 
structed  that  it  will  retain  its  characteristics  for  a  reason¬ 
able  period  under  conditions  of  normal  use,  when  it  is  avail¬ 
able  in  denominations  appropriate  for  a  proper  determina- 


3  See  General  User  Requirement  G-UR.4.2, 
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tion  of  the  value  or  performance  of  the  commercial  equip¬ 
ment  under  test,  and  when  it  is  accurately  calibrated. 

3.2.  Tolerances  for  Standards.1 * * 4— A  general  principle  that 
has  long  been  recognized  by  the  National  Bureau  of  Stand¬ 
ards  is  that  the  error  in  a  standard  used  by  a  weights  and 
measures  official  should  be  known  and  corrected  for  when  the 
standard  is  used ;  or  if  the  standard  is  to  be  used  without 
correction,  its  error  should  be  not  greater  than  25  percent 
of  the  smallest  tolerance  to  be  applied  when  the  standard  is 
used.  The  reason  for  this  is  to  keep  at  a  minimum  the  propor¬ 
tion  of  the  tolerance  on  the  item  being  tested  that  will  be 
used  up  by  the  error  of  the  standard.  Expressed  differently, 
the  reason  is  to  give  the  item  being  tested  as  nearly  as  prac¬ 
ticable  the  full  benefit  of  its  own  tolerance. 

Field  testing  operations  are  complicated  to  some  degree 
when  corrections  to  standards  are  applied.  Except  for  work 
of  relatively  high  precision,  it  is  recommended  that  the  ac¬ 
curacy  of  standards  used  in  testing  commercial  weighing 
and  measuring  equipment  be  so  established  and  maintained 
that  the  use  of  corrections  is  not  necessary.  Also,  whenever 
it  can  readily  be  done,  it  will  be  desirable  to  reduce  the  error 
on  a  standard  below  the  25-percent  point  previously  men¬ 
tioned. 


3.3.  Accuracy  of  Standards.— The  accuracy  of  testing  ap¬ 
paratus  should  invariably  be  verified  prior  to  the  official  use 
of  the  apparatus.  Standards  should  be  reverified  as  often  as 
circumstances  require.  By  their  nature,  metal  volumetric 
standards  are  more  susceptible  to  damage  in  handling  than 
are  standards  of  some  other  types.  Whenever  damage  to  a 
standard  is  known  or  suspected  to  have  occurred,  and  when¬ 
ever  repairs  that  might  affect  the  accuracy  of  a  standard 
have  been  made,  the  standard  should  be  recalibrated.  Rou¬ 
tine  recalibration  of  standards,  particularly  volumetric 
standards,  even  when  a  change  of  value  is  not  anticipated, 
should  be  made  with  sufficient  frequency  to  affirm  their  con¬ 
tinued  accuracy,  so  that  the  official  may  always  be  in  an 
unassailable  position  with  respect  to  the  accuracy  of  his 
testing  apparatus.  If  use  is  made  of  secondary  standards, 
such  as  special  fabric  testing  tapes,  these  should  be  verified 
much  more  frequently  than  such  basic  standards  as  steel 
tapes  or  volumetric  provers  to  demonstrate  their  constancy 
of  value  or  performance. 

Accurate  and  dependable  results  cannot  be  obtained  with 
faulty  or  inadequate  standards.  If  either  serviceman  or  of- 

1  The  numerical  values  of  the  tolerances  observed  by  the  National  Bureau  of  Stand¬ 

ards  for  the  standards  of  length,  mass,  and  capacity  used  by  weights  and  measures 

officials  may  be  obtained  upon  request  from  the  Office  of  Weights  and  Measures  of  the 

National  Bureau  of  Standards. 
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ficial  is  poorly  equipped,  it  cannot  be  expected  that  their  re¬ 
sults  will  check  consistently.  Disagreements  between 
servicemen  and  officials  can  be  avoided,  and  the  servicing  of 
commercial  equipment  can  be  expedited  and  improved  if 
servicemen  and  officials  will  give  equal  attention  to  the  ade¬ 
quacy  and  maintenance  of  their  testing  apparatus. 


4.  INSPECTION  OF  COMMERCIAL  EQUIPMENT 

4.1.  Inspection  versus  Testing.— A  distinction  may  be 
made  between  the  inspection  and  the  testing  of  commercial 
equipment  that  should  be  useful  in  differentiating  between 
the  two  principal  groups  of  official  requirements— specifica¬ 
tions  and  performance  requirements.  Although  frequently 
the  term  inspection  is  loosely  used  to  include  everything  that 
the  official  has  to  do  in  connection  with  commercial  equip¬ 
ment,  it  is  useful  to  limit  the  scope  of  that  term  primarily  to 
examinations  made  to  determine  compliance  with  design, 
maintenance,  and  use  requirements.  The  term  testing  may 
then  be  limited  to  those  operations  carried  out  to  determine 
the  accuracy  of  value  or  performance  of  the  equipment  under 
examination  by  comparison  with  the  actual  physical  stand¬ 
ards  of  the  official.  These  two  terms  will  be  used  herein  in 
the  limited  senses  defined. 

4.2.  Necessity  for  Inspection.— It  is  not  enough  merely  to 
determine  that  the  errors  of  equipment  do  not  exceed  the 
appropriate  tolerances:  Specification  and  user  requirements 
are  equally  as  important  as  are  tolerance  requirements,  and 
both  should  be  enforced.  Inspection  is  particularly  impor¬ 
tant,  and  should  be  carried  out  with  unusual  thoroughness 
whenever  the  official  examines  a  type  of  equipment  not  pre¬ 
viously  encountered.  This  is  the  way  the  official  learns 
whether  or  not  the  design  and  construction  of  the  device 
conform  to  the  specification  requirements.  But  even  a  device 
of  a  type  with  which  the  official  is  thoroughly  familiar  and 
which  he  has  previously  found  to  meet  specification  require¬ 
ments  should  not  be  accepted  entirely  on  faith.  Some  part 
may  have  become  damaged,  or  some  detail  of  design  may 
have  been  changed  by  the  manufacturer,  or  the  owner  or 
operator  may  have  removed  an  essential  element  or  made  an 
objectionable  addition.  Such  conditions  may  be  learned  only 
by  inspection.  Some  degree  of  inspection  is  therefore  an  es¬ 
sential  part  of  the  official  examination  of  every  piece  of 
weighing  or  measuring  equipment. 
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4.3  Specification  Requirements.— A  thorough  knowledge 
by  the  official  of  the  specification  requirements  is  a  prere¬ 
quisite  to  competent  inspection  of  equipment.  The  inexperi¬ 
enced  official  should  have  his  specifications  before  him  when 
making  an  inspection,  and  should  check  the  requirements 
one  by  one  against  the  equipment  itself.  Otherwise  some 
important  requirement  may  be  overlooked.  As  experience  is 
gained,  the  official  will  become  progressively  less  dependent 
on  the  Handbook,  until  finally  observance  of  faulty  condi¬ 
tions  becomes  almost  automatic  and  the  time  and  effort  re¬ 
quired  to  do  the  inspecting  are  reduced  to  a  minimum.  The 
printed  specifications,  however,  should  always  be  available 
for  reference  to  refresh  the  official’s  memory  or  to  be  dis¬ 
played  to  support  his  decisions,  and  they  are  an  essential 
item  of  his  kit. 

Specification  requirements  for  a  particular  class  of  equip¬ 
ment  are  not  all  to  be  found  in  the  separate  code  for  that 
class.  The  requirements  of  the  General  Code  apply,  in  gen¬ 
eral,  to  all  classes  of  equipment,  and  these  must  always  be 
considered  in  combination  with  the  requirements  of  the  ap¬ 
propriate  separate  code  to  arrive  at  the  total  of  the  require¬ 
ments  applicable  to  a  piece  of  commercial  equipment.  It  is 
vitally  important  that  the  book  of  specifications,  tolerances, 
and  other  technical  requirements  be  kept  fully  up  to  date  by 
posting  therein  all  changes  that  are  adopted  from  time  to 
time. 

4.4.  General  Considerations.— The  simpler  the  commercial 
device,  the  fewer  are  the  specification  requirements  affecting 
it,  and  the  more  easily  and  quickly  can  adequate  inspection 
be  made.  As  mechanical  complexity  increases,  however,  in¬ 
spection  becomes  increasingly  important  and  more  time  con¬ 
suming,  because  the  opportunities  for  the  existence  of  faulty 
conditions  are  multiplied.  It  is  on  the  relatively  complex  de¬ 
vice,  too,  that  the  official  must  be  on  the  alert  to  discover  any 
modification  that  may  have  been  made  by  an  operator  which 
might  adversely  affect  the  proper  functioning  of  the  device. 

It  is  essential  for  the  official  to  familiarize  himself  with  the 
design  and  operating  characteristics  of  the  devices  that  he 
inspects  and  tests.  Such  knowledge  can  be  obtained  from  the 
catalogs  and  advertising  literature  of  device  manufacturers, 
from  trained  servicemen  and  plant  engineers,  from  obser¬ 
vation  of  the  operations  performed  by  servicemen  when  re¬ 
conditioning  equipment  in  the  field,  and  from  a  study  of  the 
devices  themselves. 

Inspection  should  include  any  auxiliary  equipment  and 
general  conditions  external  to  the  device  that  may  affect  its 
performance  characteristics. 
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In  order  to  prolong  the  life  of  the  equipment  and  forestall 
rejection,  inspection  should  also  include  observation  of  the 
general  maintenance  of  the  device  and  of  the  proper  func¬ 
tioning  of  all  required  elements.  The  official  should  look  for 
worn  or  weakened  mechanical  parts,  leaks  in  volumetric 
equipment,  or  elements  in  need  of  cleaning. 

4.5  Misuse  of  Equipment.— Inspection,  coupled  with  ju¬ 
dicious  inquiry,  will  sometimes  disclose  that  equipment  is 
being  improperly  used,  either  through  ignorance  of  the 
proper  method  of  operation  or  because  some  other  method  is 
preferred  by  the  operator.  Equipment  should  be  operated 
only  in  the  manner  that  is  obviously  indicated  by  its  con¬ 
struction  or  that  is  indicated  by  instructions  on  the  equip¬ 
ment,  and  operation  in  any  other  manner  should  be  pro¬ 
hibited. 

4.6.  Recommendations.— A  comprehensive  knowledge  of 
each  installation  will  enable  the  official  to  make  constructive 
recommendations  to  the  equipment  owner  regarding  proper 
maintenance  of  his  weighing  and  measuring  devices  and  the 
suitability  of  his  equipment  for  the  purposes  for  which  it  is 
being  used  or  for  which  it  is  proposed  that  it  be  used.  Such 
recommendations  are  always  in  order  and  may  be  very  help¬ 
ful  to  an  owner.  The  official  will,  of  course,  carefully  avoid 
partiality  toward  or  against  equipment  of  specific  makes, 
and  will  confine  his  recommendations  to  points  upon  which 
he  is  qualified,  by  knowledge  and  experience,  to  make  sug¬ 
gestions  of  practical  merit. 

4.7.  Accurate  and  Correct  Equipment.— Finally,  the 
weights  and  measures  official  is  reminded  that  commercial 
equipment  may  be  accurate  without  being  correct.  A  piece  of 
equipment  is  accurate  wffien  its  performance  or  value  (that 
is,  its  indications,  its  deliveries,  its  recorded  representations, 
or  its  capacity  or  actual  value,  etc.,  as  determined  by  tests 
made  with  suitable  standards)  conforms  to  the  standard 
within  the  applicable  tolerances  and  other  performance  re¬ 
quirements.  Equipment  that  fails  so  to  conform  is  inaccu¬ 
rate.  A  piece  of  equipment  is  correct  when,  in  addition  to  be¬ 
ing  accurate,  it  meets  all  applicable  specification  require¬ 
ments.  Equipment  that  fails  to  meet  any  of  the  requirements 
for  correct  equipment  is  incorrect.  Only  equipment  that  is 
correct  should  be  sealed  and  approved  for  commercial  use.5 


5  See  General  Code — Definitions  of  Terms. 
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5.  CORRECTION  OF  COMMERCIAL  EQUIPMENT 

5.1.  Adjustable  Elements.— Many  types  of  weighing  and 
measuring  instruments  are  not  susceptible  of  adjustment 
for  accuracy  by  means  of  adjustable  elements.  Linear  meas¬ 
ures,  liquid  measures,  graduates,  measure-containers,  milk 
and  lubricating-oil  bottles,  farm  milk  tanks,  dry  measures, 
and  some  of  the  more  simple  types  of  scales  are  in  this 
category.  Other  types  (for  example,  taximeters  and  odom¬ 
eters  and  some  metering  devices)  may  be  adjusted  in  the 
field,  but  only  by  changing  certain  parts  such  as  gears  in 
gear  trains.  Some  types,  of  which  fabric-measuring  devices 
and  cordage-measuring  devices  are  examples,  are  not  in¬ 
tended  to  be  adjusted  in  the  field  and  require  reconditioning 
in  shop  or  factory  if  inaccurate.  Liquid-measuring  devices 
and  most  scales  are  equipped  with  adjustable  elements,  and 
some  vehicle-tank  compartments  have  adjustable  indica¬ 
tors.  Field  adjustments  may  readily  be  made  on  such  equip¬ 
ment.  In  the  discussion  that  follows,  the  principles  pointed 
out  and  the  recommendations  made  apply  to  adjustments 
on  any  commercial  equipment,  by  whatever  means  accom¬ 
plished. 


5.2.  When  Corrections  Should  Be  Made.— The  weights 
and  measures  official  has  expressly  only  one  official  duty, 
and  that  is  merely  to  determine  that  equipment  is  or  is  not 
suitable  for  commercial  use.  If  a  device  conforms  to  all  of 
the  official  requirements,  the  official  seals  it  to  indicate 
approval.  If  it  does  not  conform  to  all  official  requirements, 
he  is  required  only  to  reject  it  and  prohibit  its  use  until 
the  device  is  brought  into  proper  conformance. 

Some  officials  contend  that  it  is  justifiable  for  the  official 
to  make  minor  corrections  and  adjustments  in  order  to  cor¬ 
rect  faulty  equipment  if  there  is  no  service  agency  nearby  or 
if  the  owner  or  operator  depends  on  this  single  device  and 
would  be  “out  of  business”  during  the  repair  of  the  device. 

Adjustments  should  be  made,  with  the  permission  of  the 
owner  or  his  representative,  only  when  the  official  is  thor¬ 
oughly  competent  to  make  such  adjustment  and  when  he  is 
certain  that  the  real  cause  of  the  inaccuracy  will  be  corrected 
thereby  and  is  not  due  to  faulty  installation  or  a  defective 
part.  He  should  never  undertake  major  repairs,  or  even  mi¬ 
nor  corrections  if  the  services  of  commercial  agencies  are 
readily  available. 

5.3.  Gaging.— In  the  majority  of  cases,  when  the  weights 
and  measures  official  tests  commercial  equipment,  he  is  ver¬ 
ifying  the  accuracy  of  a  value  or  the  accuracy  of  the  per¬ 
formance  as  previously  established  either  by  himself  or  by 
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someone  else.  There  are  times,  however,  when  the  test  of  the 
official  is  the  initial  test  on  the  basis  of  which  the  value  of 
the  device  is  first  fixed  or  its  performance  first  established. 
The  most  common  example  of  such  gaging  is  in  connection 
with  vehicle  tanks  the  compartments  of  which  are  used  as 
measures.  Frequently  the  official  makes  the  first  determina¬ 
tion  on  the  capacities  of  the  compartments  of  a  vehicle  tank, 
and  his  test  results  are  used  to  determine  the  proper  settings 
of  the  compartment  indicators  for  the  exact  compartment 
capacities  desired.  Adjustments  of  the  position  of  an  indi¬ 
cator  under  these  circumstances  are  clearly  not  the  kind  of 
adjustments  discussed  in  the  preceding  paragraph. 


6.  REJECTION  OF  COMMERCIAL  EQUIPMENT 

6.1  Rejection  and  Condemnation.— The  Model  State  Law 
on  Weights  and  Measures  contains  a  provision  stating  that 
the  director  shall  reject  and  mark  as  rejected  such  weights 
and  measures  as  he  finds  to  be  incorrect.  Weights  and  meas¬ 
ures  that  have  been  rejected  may  be  seized  if  not  corrected 
within  a  reasonable  time  or  if  used  or  disposed  of  in  a  man¬ 
ner  not  specifically  authorized.  The  director  shall  condemn 
and  may  seize  weights  and  measures  found  to  be  incorrect 
that  are  not  capable  of  being  made  correct. 

These  broad  powers  should  be  used  by  the  official  with  dis¬ 
cretion.  He  should  keep  always  in  mind  the  property  rights 
of  an  equipment  owner,  and  cooperate  in  working  out  ar¬ 
rangements  whereby  an  owner  can  realize  at  least  something 
from  equipment  that  has  been  rejected.  In  cases  of  doubt, 
the  official  should  initially  reject  rather  than  condemn 
outright.  Destruction  and  confiscation  of  equipment  are 
harsh  procedures.  Power  to  seize  and  destroy  is  necessary 
for  adequate  control  of  extreme  situations,  but  seizure  and 
destruction  should  be  resorted  to  only  when  clearly  justified. 

On  the  other  hand,  rejection  is  clearly  inappropriate  for 
numerous  items  of  measuring  equipment.  This  is  true  in  the 
case  of  most  linear  measures,  of  many  liquid  and  dry  meas¬ 
ures,  and  graduates,  measure-containers,  milk  bottles,  lubri- 
cating-oil  bottles,  and  some  scales.  When  such  equipment  is 
incorrect,  it  is  either  impractical  or  impossible  to  adjust  or 
repair  it,  and  the  official  has  no  alternative  to  outright  con¬ 
demnation.  When  only  a  few  such  items  are  involved,  imme¬ 
diate  destruction  or  confiscation  is  probably  the  best  pro¬ 
cedure.  If  a  considerable  number  of  items  are  involved  (as, 
for  example,  a  stock  of  measures  in  the  hands  of  a  dealer  or  a 
large  shipment  of  bottles) ,  return  of  these  to  the  manufac¬ 
turer  for  credit  or  replacement  should  ordinarily  be  per¬ 
mitted  so  long  as  the  official  is  assured  that  they  will  not  get 
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into  commercial  use.  In  rare  instances,  confiscation  and  de¬ 
struction  are  justified  as  a  method  of  control  where  less 
harsh  methods  have  failed. 

In  the  case  of  incorrect  mechanisms  such  as  fabric-meas¬ 
uring  devices,  taximeters,  liquid-measuring  devices,  and 
most  scales,  repair  of  the  equipment  is  usually  possible,  so 
rejection  is  the  customary  procedure.  Seizure  may  occasion¬ 
ally  be  justified,  but  in  the  large  majority  of  instances  this 
should  be  unnecessary.  Even  in  the  case  of  worn-out  equip¬ 
ment,  some  salvage  is  usually  possible,  and  this  should  be 
permitted  under  proper  controls. 


7.  TAGGING  OF  EQUIPMENT 

7.1.  Rejected  and  Condemned.— It  will  ordinarily  be  prac¬ 
ticable  to  tag  or  mark  as  rejected  each  item  of  equipment 
found  to  be  incorrect  and  considered  susceptible  of  proper 
reconditioning,  and  this  should  always  be  done  unless  the 
repairs  are  to  be  begun  immediately.  However,  the  tagging 
of  equipment  as  condemned  to  indicate  that  it  is  permanently 
out  of  service  is  not  recommended  if  there  is  any  other  way 
in  which  the  equipment  can  definitely  be  put  out  of  service. 
Equipment  that  cannot  successfully  be  repaired  should  be 
dismantled,  removed  from  the  premises,  or  confiscated  by 
the  official  rather  than  merely  being  tagged  as  condemned. 

7.2.  Nonsealed  and  Noncommercial.— Rejection  is  not  ap¬ 
propriate  if  measuring  equipment  cannot  be  tested  by  the 
official  at  the  time  of  his  regular  visit— for  example,  when 
there  is  no  gasoline  in  the  supply  tank  of  a  gasoline-dis¬ 
pensing  device.  Some  officials  affix  to  such  equipment  a  non¬ 
sealed  tag  stating  that  the  device  has  not  been  tested  and 
sealed  and  that  it  must  not  be  used  commercially  until  it  has 
been  officially  tested  and  approved.  This  is  recommended 
whenever  considerable  time  will  elapse  before  the  device  can 
be  tested. 

Where  the  official  finds  in  the  same  establishment  equip¬ 
ment  that  is  in  commercial  use  and  also  equipment  suitable 
for  commercial  use  that  is  not  presently  in  service  but  which 
may  be  put  into  service  at  some  future  time,  he  may  treat 
the  latter  equipment  in  any  of  the  following  ways:  (1)  Test 
and  approve  the  same  as  commercial  equipment  in  use.  (2) 
Refrain  from  testing  it  and  remove  it  from  the  premises  to 
preclude  its  use  for  commercial  purposes.  (B)  Mark  the 
equipment  nonsealed. 

Where  the  official  finds  commercial  equipment  and  non¬ 
commercial  equipment  installed  or  used  in  close  proximity, 
he  may  treat  the  noncommercial  equipment  in  any  of  the  fol- 
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lowing  ways:  (1)  Test  and  approve  the  same  as  commercial 
equipment.  (2)  Physically  separate  the  two  groups  of  equip¬ 
ment  so  that  misuse  of  the  noncommercial  equipment  will  be 
prevented.  (3)  Tag  it  to  show  that  it  has  not  been  officially 
tested  and  is  not  to  be  used  commercially. 


8.  RECORDS  OF  EQUIPMENT 

8.1.  The  official  will  be  well  advised  to  keep  careful  records 
of  equipment  that  is  rejected,  so  that  he  may  follow  up  to 
insure  that  the  necessary  repairs  have  been  made.  As  soon  as 
practicable  following  completion  of  repairs,  the  equipment 
should  be  retested.  Complete  records  should  also  be  kept  of 
equipment  that  has  been  tagged  as  nonsealed  or  noncommer¬ 
cial.  Such  records  may  be  invaluable  should  it  subsequently 
become  necessary  to  take  disciplinary  steps  because  of  im¬ 
proper  use  of  such  equipment. 


9.  SEALING  OF  EQUIPMENT 

9.1.  Types  of  Seals  and  Their  Location.— Most  weights  and 
measures  jurisdictions  require  that  all  equipment  officially 
approved  for  commercial  use  (with  certain  exceptions  to  be 
pointed  out  later)  be  suitably  marked  or  sealed  to  show  ap¬ 
proval.  This  is  done  primarily  for  the  benefit  of  the  public  to 
show  that  such  equipment  has  been  officially  examined  and 
approved.  The  seal  of  approval  should  be  as  conspicuous 
as  circumstances  permit  and  should  be  of  such  a  character 
and  so  applied  that  it  will  be  reasonably  permanent.  Uni¬ 
formity  of  position -of  the  seal  on  similar  types  of  equip¬ 
ment  is  also  desirable  as  a  further  aid  to  the  public. 

The  official  will  need  more  than  one  form  of  seal  to  meet 
the  requirements  of  different  kinds  of  equipment.  Good  qual¬ 
ity,  weather-resistant,  water-adhesive,  or  pressure-sensitive 
seals  or  decalcomania  seals  are  recommended  for  fabric¬ 
measuring  devices,  liquid-measuring  devices,  taximeters, 
and  most  scales,  because  of  their  permanence  and  good  ap¬ 
pearance.  Steel  stamps  are  most  suitable  for  liquid  and  dry 
measures,  for  some  types  of  linear  measures,  and  for 
weights.  An  etched  seal,  applied  with  suitable  etching  ink,  is 
excellent  for  steel  tapes,  and  greatly  preferable  to  a  seal  ap¬ 
plied  with  a  steel  stamp.  The  only  practicable  seal  for  a  grad¬ 
uate  is  one  marked  with  a  diamond  or  carbide  pencil,  or  one 
etched  with  glass-marking  ink.  For  a  vehicle  tank,  the  of¬ 
ficial  may  wish  to  devise  a  relatively  large  seal,  perhaps  of 
metal,  with  provision  for  stamping  data  relative  to  compart¬ 
ment  capacities,  the  whole  to  be  welded  or  otherwise  per- 
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manently  attached  to  the  shell  of  the  tank.  In  general,  the 
lead-and-wire  seal  is  not  suitable  as  an  approval  seal. 

9.2.  Exceptions.— Commercial  equipment  such  as  meas¬ 
ure-containers,  milk  bottles,  and  lubricating-oil  bottles  are 
not  tested  individually  because  of  the  time  element  involved. 
Because  manufacturing  processes  for  these  items  are  closely 
controlled,  an  essentially  uniform  product  is  produced  by 
each  manufacturer.  The  official  normally  tests  samples  of 
these  items  prior  to  their  sale  within  his  jurisdiction  and 
subsequently  makes  spot  checks  by  testing  samples  selected 
at  random  from  new  stocks. 

Another  exception  to  the  general  rule  for  sealing  approved 
equipment  is  found  in  certain  very  small  weights  whose  size 
precludes  satisfactory  stamping  with  a  steel  die. 


10.  ROUNDING  OFF  NUMERICAL  VALUES 

10.1.  Definition.— To  round  off  or  round  a  numerical  value 
is  to  change  the  value  of  recorded  digits  to  some  other  value 
considered  more  desirable  for  the  purpose  at  hand  by  drop¬ 
ping  or  changing  certain  figures.  For  example,  if  a  computed, 
observed,  or  accumulated  value  is  4,738,  this  can  be  rounded 
off  to  the  nearest  thousand,  hundred,  or  ten,  as  desired.  Such 
rounded-off  values  would  be,  respectively,  5,000, 4,700,  4,740. 
Similarly,  a  value  such  as  47.382  can  be  rounded  off  to  two 
decimal  places,  to  one  decimal  place,  or  to  the  units  place. 
The  rounded-off  figures  in  this  example  would  be,  respec¬ 
tively,  47.38,  47.4,  47. 

10.2  General  Rules.— The  general  rules  for  rounding  off 
may  be  stated  briefly  as  follows : 

(a)  When  the  figure  next  beyond  the  last  figure  or  place  to 
be  retained  is  less  than  5,  the  figure  in  the  last  place  retained 
is  to  be  kept  unchanged.  When  rounding  off  4,738  to  the 
nearest  hundred,  it  is  noted  that  the  figure  3  (next  beyond 
the  last  figure  to  be  retained)  is  less  than  5.  Thus  the 
rounded-off  value  would  be  4,700.  Likewise,  47.382  rounded 
to  two  decimal  places  becomes  47.38. 

(b)  When  the  figure  next  beyond  the  last  figure  or  place  to 
be  retained  is  greater  than  5,  the  figure  in  the  last  place  re¬ 
tained  is  to  be  increased  by  1.  When  rounding  off  4,738  to  the 
nearest  thousand,  it  is  noted  that  the  figure  7  (next  beyond 
the  last  figure  to  be  retained)  is  greater  than  5.  Thus  the 
rounded-off  value  would  be  5,000.  Likewise,  47.382  rounded 
to  one  decimal  place  becomes  47.4. 
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(c)  When  the  figure  next  beyond  the  last  figure  to  be  re¬ 
tained  is  5  followed  by  any  figures  other  than  zero(s),  treat 
as  in  (b)  above ;  that  is,  the  figure  in  the  last  place  retained 
is  to  be  increased  by  1.  When  rounding  off  4,501  to  the  near¬ 
est  thousand,  1  is  added  to  the  thousands  figure  and  the  re¬ 
sult  becomes  5,000. 

(d)  When  the  figure  next  beyond  the  last  figure  to  be  re¬ 
tained  is  5  and  there  are  no  figures,  or  only  zeros,  beyond 
this  5,  the  figure  in  the  last  place  to  be  retained  is  to  be  left 
unchanged  if  it  is  even  (0,  2,  4,  6,  or  8)  and  is  to  be  increased 
by  1  if  it  is  odd  (1,  3,  5,  7,  or  9).  This  is  the  odd  and  even 
rule,  and  may  be  stated  as  follows :  “If  odd,  then  add.”  Thus, 
rounding  off  to  the  first  decimal  place,  47.25  would  become 
47.2  and  47.15  would  become  47.2.  Also,  rounded  to  the  near¬ 
est  thousand,  4,500  would  become  4,000  and  1,500  would 
become  2,000. 

It  is  important  to  remember  that,  when  there  are  two  or 
more  figures  to  the  right  of  the  place  where  the  last  sig¬ 
nificant  figure  of  the  final  result  is  to  be,  the  entire  series  of 
such  figures  must  be  rounded  off  in  one  step  and  not  in  two 
or  more  successive  rounding  steps.  (Expressed  differently, 
when  two  or  more  such  figures  are  involved,  these  are  not  to 
be  rounded  off  individually,  but  are  to  be  rounded  off  as  a 
group.)  Thus,  when  rounding  off  47.3499  to  the  first  decimal 
place,  the  result  becomes  47.3.  In  arriving  at  this  result,  the 
figures  “499”  are  treated  as  a  group.  Since  the  4  next  beyond 
the  last  figure  to  be  retained  is  less  than  5,  the  “499”  is 
dropped  (see  subparagraph  (a)  above) .  It  would  be  incorrect 
to  round  off  these  figures  successively  to  the  left  so  that 
47.3499  would  become  47.350  and  then  47.35  and  then  47.4. 

10.3.  Rules  for  Reading  of  Indications.— An  important 
aspect  of  rounding  off  values  is  the  application  of  these  rules 
to  the  reading  of  indications  of  an  indicator-and-graduated- 
scale  combination  (where  the  majority  of  the  indications 
may  be  expected  to  lie  somewhere  between  two  graduations) 
if  it  is  desired  to  read  or  record  values  only  to  the  nearest 
graduation.  Consider  a  vertical  graduated  scale  and  an  indi¬ 
cator.  Obviously,  if  the  indicator  is  between  two  graduations 
but  is  closer  to  one  graduation  than  it  is  to  the  other  adja¬ 
cent  graduation,  the  value  of  the  closer  graduation  is  the 
one  to  be  read  or  recorded.  In  the  case  where,  as  nearly  as 
can  be  determined,  the  indicator  is  midway  between  two 
graduations,  the  odd-and-even  rule  is  invoked,  and  the  value 
to  be  read  or  recorded  is  that  of  the  graduation  whose  value 
is  even.  For  example,  if  the  indicator  lies  exactly  midway 
between  two  graduations  having  values  of  471  and  472,  re¬ 
spectively,  the  indication  should  be  read  or  recorded  as  472, 
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this  being  an  even  value.  If  midway  between  graduations 
having  values  of  474  and  475,  the  even  value  474  should  be 
read  or  recorded.  Similarly,  if  the  two  graduations  involved 
had  values  of  470  and  475,  the  even  value  of  470  should  be 
read  or  recorded. 

A  special  case  not  covered  by  the  foregoing  paragraph  is 
that  of  a  graduated  scale  in  which  successive  graduations 
are  numbered  by  two’s,  all  graduations  thus  having  even 
values;  for  example,  470,  472,  474,  etc.  When,  in  this  case, 
an  indication  lies  midway  between  two  graduations,  the 
recommended  procedure  is  to  depart  from  the  practice  of 
reading  or  recording  only  to  the  value  of  the  nearest  gradu¬ 
ation  and  to  read  or  record  the  intermediate  odd  value.  For 
example,  an  indication  midway  between  470  and  472  should 
be  read  as  471. 

10.4.  Rules  for  Common  Fractions.— -When  applying  the 
rounding-off  rules  to  common  fractions,  the  principles  are  to 
be  applied  to  the  numerators  of  the  fractions  that  have,  if 
necessary,  been  reduced  to  a  common  denominator.  The  prin¬ 
ciple  of  “5’s”  is  changed  to  the  one-half  principle;  that  is, 
add  if  more  than  one-half,  drop  if  less  than  one-half,  and 
apply  the  odd-and-even  rule  if  exactly  one-half. 

For  example,  a  series  of  values  might  be  1  1/32,  1  2/32, 
1  3/32, 1  4/32, 1  5/32, 1  6/32, 1  7/32, 1  8/32, 1  9/32.  Assume 
that  these  values  are  to  be  rounded  off  to  the  nearest  eighth 
(4/32).  Then, 

1  V32  becomes  1.  (14  2  is  less  than  half  of  14  2  and  accord¬ 
ingly  is  dropped.) 

l2/32  becomes  1.  (¥32  is  exactly  one-half  of  ¥32 ;  it  is  dropped 
because  it  is  rounded  [down]  to  the  “even”  eighth, 
which  in  this  instance  is  94.) 

1%2  becomes  1%2  or  114.  (¥32  is  more  than  half  of  ¥32,  and 
accordingly  is  rounded  [up]  to  V32  or  Vs. 

IV32  remains  unchanged,  being  an  exact  eighth  (114). 

l5/32  becomes  IV32  or  114.  (¥32  is  V32  more  than  an  exact  Vs ; 
V32  is  less  than  half  of  V32  and  accordingly  is  dropped.) 

194  2  becomes  l¥s  or  114.  (%2  is  ¥32  more  than  an  exact  Vs ; 
¥32  is  exactly  one-half  of  V32,  and  the  final  fraction  is 
rounded  [up]  to  the  “even”  eighth,  which  in  this  in¬ 
stance  is  ¥s.) 

IV32  becomes  194  or  114.  (  V32  is  ¥32  more  than  an  exact  Vs ; 
¥32  is  more  than  one-half  of  ¥32  and  accordingly  the  final 
fraction  is  rounded  [up]  to  Vs  or  14.) 

194  2  remains  unchanged,  being  an  exact  eighth  {IVs  or 
114.) 

1%2  becomes  IVs  or  114.  (¥32  is  14 2  more  than  an  exact  Vs ; 
14  2  is  less  than  half  of  ¥32  and  accordingly  is  dropped.) 
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SPECIFICATIONS,  TOLERANCES  AND 
OTHER  TECHNICAL  REQUIREMENTS 


GENERAL  CODE 

G-A  APPLICATION 

G-A.l.  Commercial  and  Law-Enforcement  Equipment. — 

These  specifications,  tolerances,  and  other  technical  re¬ 
quirements  apply  as  follows: 

(a)  To  commercial  weighing  and  measuring  equip¬ 
ment  ;  that  is,  to  weights  and  measures  and  weigh¬ 
ing  and  measuring  devices  commercially  used  or 
employed  in  establishing  the  size,  quantity,  ex¬ 
tent,  area,  or  measurement  of  quantities,  things, 
produce,  or  articles  for  distribution  or  consump¬ 
tion,  purchased,  offered,  or  submitted  for  sale, 
hire,  or  award,  or  in  computing  any  basic  charge 
or  payment  for  services  rendered  on  the  basis  of 
weight  or  measure. 

(b)  To  any  accessory  attached  to  or  used  in  connec¬ 
tion  with  a  commercial  weighing  or  measuring 
device  when  such  accessory  is  so  designed  that 
its  operation  affects  the  accuracy  of  the  device. 

(c)  To  weighing  and  measuring  equipment  in  official 
use  for  the  enforcement  of  law  or  for  the  collec¬ 
tion  of  statistical  information  by  government 
agencies. 

(These  requirements  should  be  used  as  a  guide  by  the 
weights  and  measures  official  when  courtesy  examinations 
are  made,  upon  request,  of  noncommercial  equipment.) 

G-A.2.  Code  Application. — This  General  Code  shall  apply 
to  all  classes  of  devices  as  covered  in  the  specific  codes. 
The  specific  code  requirements  supersede  General  Code  re¬ 
quirements  in  all  cases  of  conflict.  [Amended  1972] 
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G-A.3.  Special  and  Unclassified  Equipment. — Insofar  as 
they  are  clearly  appropriate,  the  requirements  and  pro¬ 
visions  of  the  General  Code  and  of  specific  codes  apply  to 
equipment  failing,  by  reason  of  special  design  or  other¬ 
wise,  to  fall  clearly  within  one  of  the  particular  equipment 
classes  for  which  separate  codes  have  been  established. 
With  respect  to  such  equipment,  code  requirements  and 
provisions  shall  be  applied  with  due  regard  to  the  design, 
intended  purpose,  and  conditions  of  use  of  the  equipment. 

G-A.4.  Metric  Equipment. — It  is  lawful  throughout  the 
United  States  to  employ  the  weights  and  measures  of  the 
metric  system,  and  these  specifications,  tolerances,  and 
other  requirements  shall  not  be  understood  or  construed  as 
in  any  way  prohibiting  the  manufacture,  sale,  or  use  of 
equipment  designed  to  give  results  in  terms  of  metric  units. 
The  specific  provisions  of  these  requirements  and  the  prin¬ 
ciples  upon  which  the  requirements  are  based  shall  be  ap¬ 
plied  to  metric  equipment  insofar  as  appropriate  and  prac¬ 
ticable.  The  tolerances  on  metric  equipment,  when  not 
specified  herein,  shall  be  equivalent  to  those  specified  for 
similar  equipment  constructed  or  graduated  in  the  cus¬ 
tomary  system. 

G-A.5.  Retroactive  Requirements. — “Retroactive”  require¬ 
ments  are  enforceable  with  respect  to  all  equipment.  Re¬ 
troactive  requirements  are  printed  herein  in  ordinary  Ro¬ 
man  type. 

G-A.6.  Nonretroactive  Requirements. — “Nonretroactive” 
requirements  are  enforceable  after  the  effective  date  and 
only  with  respect  to  devices  that  are  manufactured  in  or 
brought  into  the  state  after  that  date.  Nonretroactive  re¬ 
quirements  are  not  enforceable  with  respect  to  devices 
that  are  in  commercial  service  in  the  state  as  of  the  effec¬ 
tive  date  or  to  new  equipment  in  the  stock  of  a  manufac¬ 
turer  or  a  dealer  in  the  state  as  of  the  effective  date. 
Nonretroactive  requirements  are  printed  herein  in  italic 
type. 

G-A.7.  Effective  Enforcement  Dates  Of  Code  Require¬ 
ments. — Unless  otherwise  specified,  each  new  or  amended 
code  requirement  shall  not  be  subject  to  enforcement  prior 
to  January  1  of  the  year  following  the  adoption  by  the 
National  Conference  on  Weights  and  Measures  and  pub¬ 
lication  by  the  National  Bureau  of  Standards. 


General  Code 


3 


G-S.  SPECIFICATIONS 

G-S.l.  Identification. — All  commercial  equipment  except 
weights  shall  be  clearly  and  permanently  marked  on  an  ex¬ 
terior  surface  for  purposes  of  identification  with  the  name, 
initials,  or  trademark  of  the  manufacturer  and  with  the 
manufacturer’s  designation  that  positively  identifies  the 
pattern  or  the  design  of  the  device.  All  commercial  weigh¬ 
ing  and  measuring  devices,  except  those  with  no  moving 
or  electronic  component  parts  (such  as  weights,  liquid 
measures,  and  milk  bottles),  shall  be  clearly  and  perma¬ 
nently  marked  on  an  exterior  surface  with  a  nonrepetitive 
serial  number  ( nonretroactive  as  of  1968). 

G-S.2.  Facilitation  of  Fraud. — All  commercial  equipment 
and  all  mechanisms  and  devices  attached  thereto  or  used 
in  connection  therewith  shall  be  so  constructed,  assembled, 
and  installed  for  use  that  they  do  not  facilitate  the  perpe¬ 
tration  of  fraud. 

G-S.3.  Permanence. — All  commercial  equipment  shall  be  of 
such  materials,  design,  and  construction  as  to  make  it  prob¬ 
able  that,  under  normal  service  conditions, 

(a)  accuracy  will  be  maintained, 

(b)  operating  parts  will  continue  to  function  as  in¬ 
tended,  and 

(c)  adjustments  will  remain  reasonably  permanent. 

Undue  stresses,  deflections,  or  distortions  of  parts  shall  not 
occur  to  the  extent  that  accuracy  or  permanence  is  detri¬ 
mentally  affected. 

G-S.4.  Interchange  or  Reversal  of  Parts. — Parts  of  a  device 
that  may  readily  be  interchanged  or  reversed  in  the  course 
of  field  assembly  or  of  normal  usage  shall  be  so  constructed 
that  their  interchange  or  reversal  will  not  materially  affect 
the  performance  of  the  device.  Parts  that  may  be  inter¬ 
changed  or  reversed  in  normal  field  assembly  shall  be 

(a)  so  constructed  that  their  interchange  or  reversal 
will  not  affect  the  performance  of  the  device,  or 

(b)  so  marked  as  to  show  their  proper  positions. 

G-S.5.  Indicating  and  Recording  Elements. 

G-S.5.1.  General. — All  weighing  and  measuring  devices 
shall  be  provided  with  indicating  or  recording  elements 
appropriate  in  design  and  adequate  in  amount.  Primary 
indications  and  recorded  representations  shall  be  clear, 


4 


General  Code 


definite,  accurate,  and  easily  read  under  any  conditions 
of  normal  operation  of  the  device. 

G-S.5.2.  Graduations,  Indications,  and  Recorded  Repre¬ 
sentations. 

G-S.5.2.1.  Analog  Indication  and  Representation. — 

Graduations  and  a  suitable  indicator  shall  be  provided 
in  connection  with  indications  and  recorded  represen¬ 
tations  designed  to  advance  continuously. 

G-S.5.2.2.  Digital  Indication  and  Representation. — 

Graduations  shall  not  be  required  in  connection  with 
digital  indications  or  recorded  digital  representations. 

G-S.5.2.3.  Size  and  Character. — In  any  series  of  grad¬ 
uations,  indications,  or  recorded  representations,  cor¬ 
responding  graduations  and  units  shall  be  uniform  in 
size  and  character.  Graduations,  indications,  or  re¬ 
corded  representations  which  are  subordinate  to  or  of 
a  lesser  value  than  others  with  which  they  are  asso¬ 
ciated  shall  be  appropriately  portrayed  or  designated. 
( Nonretroactive  as  of  1970  and  to  become  retroactive 
as  of  January  1,  1975.) 

G-S.5.2.4.  Values. — If  graduations,  indications,  or  re¬ 
corded  representations  are  intended  to  have  specific 
values,  these  shall  be  adequately  defined  by  a  sufficient 
number  of  figures,  words,  symbols,  or  combinations 
thereof,  uniformly  placed  with  reference  to  the  gradu¬ 
ations,  indications,  or  recorded  representations  and  as 
close  thereto  as  practicable,  but  not  so  positioned  as 
to  interfere  with  the  accuracy  of  reading. 

G-S.5.2.5.  Permanence. — Graduations,  indications,  or 
recorded  representations  and  their  defining  figures, 
words,  and  symbols  shall  be  of  such  character  that 
they  will  not  tend  easily  to  become  obliterated  or 
illegible. 

G-S.5.3.  Values  of  Graduated  Intervals  or  Increments. — 

In  any  series  of  graduations,  indications,  or  recorded 
representations,  the  values  of  the  graduated  intervals 
or  increments  shall  be  uniform  throughout  the  series. 

G-S.5.4.  Repeatability  of  Indications. — A  device  shall  be 
capable  of  repeating,  within  prescribed  tolerances,  its  in¬ 
dications  and  recorded  representations.  This  requirement 
shall  be  met  irrespective  of  repeated  manipulation  of  any 
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element  of  the  device  in  a  manner  approximating  normal 
usage  (including  displacement  of  the  indicating  elements 
to  the  full  extent  allowed  by  the  construction  of  the  de¬ 
vice  and  repeated  operation  of  a  locking  or  relieving 
mechanism)  and  of  the  repeated  performance  of  steps 
or  operations  that  are  embraced  in  the  testing  procedure. 

G-S.5.5.  Money  Values,  Mathematical  Agreement. — Any 

recorded  money  value  and  any  digital  money-value  indi¬ 
cation  on  a  computing-type  weighing  or  measuring  de¬ 
vice  used  in  retail  trade  shall  be  in  mathematical  agree¬ 
ment  with  its  associated  quantity  representation  or  in¬ 
dication  to  the  nearest  one  cent  of  money  value. 

G-S.5.6.  Recorded  Representations. — Insofar  as  they  are 
appropriate,  the  requirements  for  indicating  and  record¬ 
ing  elements  shall  be  applicable  also  to  recorded  repre¬ 
sentations. 

G-S.5.7.  Magnified  Graduations  and  Indications. — When 
in  normal  usage,  a  series  of  graduations  and  an  indicator 
are  necessarily  viewed  as  magnified  by  an  optical  system 
or  as  magnified  and  projected  on  a  screen,  all  particulars 
of  the  magnified  image  shall  conform  to  all  appropriate 
requirements  for  graduations  and  indications. 

G-S.6.  Lettering. — All  required  markings  and  instructions 
shall  be  distinct  and  easily  readable  and  shall  be  of  such 
character  that  they  will  not  tend  easily  to  become  obliter¬ 
ated  or  illegible. 


G-N.  NOTES 

G-N.l.  Conflict  of  Laws  and  Regulations. — If  any  particu¬ 
lar  provisions  of  these  specifications,  tolerances,  and  other 
requirements  are  found  to  conflict  with  existing  state  laws, 
or  with  existing  regulations  or  local  ordinances  relating  to 
health,  safety,  or  fire  prevention,  the  enforcement  of  such 
provisions  shall  be  suspended  until  conflicting  requirements 
can  be  harmonized ;  and  such  suspension  shall  not  affect 
the  validity  or  enforcement  of  the  remaining  provisions 
of  these  specifications,  tolerances,  and  other  requirements'. 
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G-T.l.  Acceptance  Tolerances. — Acceptance  tolerances 
shall  apply  as  follows: 

(a)  To  any  equipment  about  to  be  put  into  commer¬ 
cial  use  for  the  first  time. 

(b)  To  equipment  that  has  been  placed  in  commer¬ 
cial  service  within  the  preceding  30  days  and  is 
being  officially  tested  for  the  first  time. 

/ 

(c)  To  equipment  that  has  been  returned  to  commer¬ 
cial  service  following  official  rejection  for  failure 
to  conform  to  performance  requirements  and  is 
being  officially  tested  for  the  first  time  within 
30  days  after  corrective  service. 

(d)  To  equipment  that  is  being  officially  tested  for 

the  first  time  within  30  days  after  major  recon¬ 
ditioning  or  overhaul.  / 

G-T.2.  Maintenance  Tolerances. — Maintenance  tolerances 
shall  apply  to  equipment  in  actual  use,  except  as  provided 
in  G-T.l. 

G-T.3.  Application. — Tolerances  “in  Excess”  and  tolerances 
“in  deficiency”  shall  apply  to  errors,  in  excess  and  to  errors 
in  deficiency,  respectively.  Tolerances  “on  overregistration” 
and  tolerances  “on  underregistration”  shall  apply  to  errors 
in  the  direction  of  overregistration  and  of  underregistra¬ 
tion,  respectively.  (See  Definitions  of  Terms.) 

G-T.4.  For  Intermediate  Values. — For  a  capacity,  indica¬ 
tion,  load,  value,  etc.,  intermediate  between  two  capacities, 
indications,  loads,  values,  effc.,  listed  in  a  table  of  toler¬ 
ances,  the  tolerances  prescribed  for  the  lower  capacity, 
indication,  load,  value,  etc., /shall  be  applied. 
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G-T.  TOLERANCES 

G-T.l.  Acceptance  Tolerances. — Acceptance  tolerances  shall 
apply  as  follows: 

(a)  To  any  equipment  about  to  be  put  into  commercial 
use  for  the  first  time. 

(b)  To  equipment  that  has  been  placed  in  commercial 
service  within  the  preceding  30  days  and  is  being 
officially  tested  for  the  first  time. 

(c)  To  equipment  that  has  been  returned  to  commercial 
service  following  official  rejection  for  failure  to  conform 
to  performance  requirements  and  is  being  officially 
tested  for  the  first  time  within  30  days  after  corrective 
service. 

(d)  To  equipment  that  is  being  officially  tested  for  the 
first  time  within  30  days  after  major  reconditioning 
or  overhaul. 

G-T.2.  Maintenance  Tolerances. — Maintenance  tolerances 
shall  apply  to  equipment  in  actual  use,  except  as  provided 
in  G-T.l. 

G-T.3.  Application. — Tolerances  “in  excess”  and  tolerances 
“in  deficiency”  shall  apply  to  errors  in  excess  and  to  errors 
in  deficiency,  respectively.  Tolerances  “on  overregistration” 
and  tolerances  “on  underregistration”  shall  apply  to  errors 
in  the  direction  of  overregistration  and  of  underregistration, 
respectively.  (See  Definitions  of  Terms.) 

G-T.4.  For  Intermediate  Values. — For  a  capacity,  indica¬ 
tion,  load,  value,  etc.,  intermediate  between  two  capacities, 
indications,  loads,  values,  etc.,  listed  in  a  table  of  tolerances, 
the  tolerances  prescribed  for  the  lower  capacity,  indication, 
load,  value,  etc.,  shall  be  applied. 
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G-UR.  USER  REQUIREMENTS 

G-UR.l.  Selection  Requirements. 

G-UR.1.1.  Suitability  of  Equipment. — Commercial  equip¬ 
ment  shall  be  suitable  for  the  service  in  which  it  is  used 
with  respect  to  elements  of  its  design,  including  but  not 
limited  to  its  weighing  capacity  (for  weighing  devices), 
its  computing  capability  (for  computing  devices),  its 
rate  of  flow  (for  liquid-measuring  devices),  the  char¬ 
acter,  number,  size,  and  location  of  its  indicating  or  re¬ 
cording  elements,  and  the  value  of  its  smallest  unit  and 
unit  prices.  [Amended  1974] 

G-UR.2.  Installation  Requirements. 

G-UR.2.1.  Installation. — A  device  shall  be  installed  in 
accordance  with  the  manufacturer’s  instructions,  includ¬ 
ing  any  instructions  marked  on  the  device.  A  device  in¬ 
stalled  in  a  fixed  location  shall  be  so  installed  that  nei¬ 
ther  its  operation  nor  its  performance  will  be  adversely 
affected  by  any  characteristic  of  the  foundation,  sup¬ 
ports,  or  any  other  detail  of  the  installation. 

G-UR.2.2.  Installation  of  Indicating  or  Recording  Ele¬ 
ment. — A  device  shall  be  so  installed  that  there  is  no  ob¬ 
struction  between  a  primary  indicating  or  recording  ele¬ 
ment  and  the  weighing  or  measuring  element ;  otherwise 
there  shall  be  convenient  and  permanently  installed 
means  for  direct  communication,  oral  or  visual,  between 
an  individual  located  at  a  primary  indicating  or  recording 
element  and  an  individual  located  at  the  weighing  or 
measuring  element.  (See  also  G-UR.3.2) 

G-UR.2.3.  Accessibility  for  Testing  Purposes.— A  device 
shall  be  so  located,  or  such  facilities  for  normal  access 
thereto  shall  be  provided,  that  the  testing  equipment  of 
the  weights  and  measures  official,  in  the  amount  and 
size  deemed  necessary  by  such  official  for  the  proper  con¬ 
duct  of  the  test,  may  readily  be  brought  to  the  device 
by  customary  means.  Otherwise,  it  shall  be  the  responsi¬ 
bility  of  the  device  owner  or  operator  to  supply  such 
special  facilities,  including  necessary  labor  as  may  be 
needed,  to  transport  the  testing  equipment  to  and  from 
the  device,  as  required  by  the  weights  and  measures 
official. 
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G-UR.3.  Use  Requirements. 

G-UR.3.1.  Method  of  Operation. — Equipment  shall  be  op¬ 
erated  only  in  the  manner  that  is  obviously  indicated  by 
its  construction  or  that  is  indicated  by  instructions  on 
the  equipment. 

G-UR.3.2.  Position  of  Equipment. — A  device  equipped 
with  a  primary  indicating  element  and  used  in  direct 
sales,  except  a  prescription  scale,  shall  be  so  positioned 
that  its  indications  may  be  accurately  read  and  the  weigh¬ 
ing  or  measuring  operation  may  be  observed  from  some 
reasonable  “customer”  position.  The  permissible  distance 
between  the  equipment  and  a  reasonable  customer  posi¬ 
tion  shall  be  determined  in  each  case  upon  the  basis  of 
the  individual  circumstances,  particularly  the  size  and 
character  of  the  indicating  elements.  [Amended  1974] 

G-UR.3.3.  Responsibility — Money-Operated  Devices. — 

A  device  of  the  money-operated  type,  except  parking 
meters,  shall  have  clearly  and  conspicuously  displayed 
thereon,  or  immediately  adjacent  thereto,  adequate  in¬ 
formation  detailing  the  method  for  the  return  of  monies 
paid  when  the  product  or  service  cannot  be  obtained. 
[Added  1972] 

G-UR.4.  Maintenance  Requirements. 

G-UR.4.1.  Maintenance  of  Equipment. — All  equipment 
in  commercial  service  and  all  mechanisms  and  devices 
attached  thereto  or  used  in  connection  therewith  shall 
continuously  be  maintained  in  proper  operating  condition 
throughout  the  period  of  such  service.  Equipment  in  service 
at  a  single  place  of  business  found  to  be  in  error  pre¬ 
dominantly  in  a  direction  favorable  to  the  device  user  and 
near  the  tolerance  limits  shall  not  be  considered  “main¬ 
tained  in  a  proper  operating  condition.”  [Amended  1973] 
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G-UR.4.2.  Use  of  Adjustments. — Weighing  elements  and 
measuring  elements  that  are  adjustable  shall  be  adjusted 
only  to  correct  those  conditions  that  such  elements  are 
designed  to  control,  and  shall  not  be  adjusted  to  compen¬ 
sate  for  defective  or  abnormal  installation  or  accessories 
or  for  badly  worn  or  otherwise  defective  parts  of  the  as¬ 
sembly.  Any  faulty  installation  conditions  shall  be  cor¬ 
rected,  and  any  defective  parts  shall  be  renewed  or  suit¬ 
ably  repaired,  before  adjustments  are  undertaken.  When¬ 
ever  equipment  is  adjusted,  the  adjustments  shall  be  so 
made  as  to  bring  performance  errors  as  close  as  prac¬ 
ticable  to  zero  value. 

G-UR.4.3.  Assistance  in  Testing  Operations. — If  the  de¬ 
sign,  construction,  or  location  of  any  device  is  such  as  to 
require  a  testing  procedure  involving  special  equipment 
or  accessories  or  an  abnormal  amount  of  labor,  such 
equipment,  accessories,  and  labor  shall  be  supplied  by 
the  owner  or  operator  of  the  device  as  required  by  the 
weights  and  measures  official. 

G-UR.4.4  Security  Seal. — A  security  seal  shall  be  appro¬ 
priately  affixed  to  any  adjustment  mechanism  designed 
to  be  sealed. 
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DEFINITIONS  OF  TERMS 

The  terms  defined  here  have  a  special  and  technical 
meaning  when  used  in  the  codes. 

accurate.  A  piece  of  equipment  is  “accurate”  when  its  performance 
or  value — that  is,  its  indications,  its  deliveries,  its  recorded  repre¬ 
sentations,  or  its  capacity  or  actual  value,  etc.,  as  determined  by 
tests  made  with  suitable  standards — conforms  to  the  standard 
within  the  applicable  tolerances  and  other  performance  require¬ 
ments.  Equipment  that  fails  so  to  conform  is  “inaccurate.”  (See 
also  correct.) 

analog  type.  Refers  to  a  system  of  indication  or  recording  in  which 
values  are  presented  as  a  series  of  graduations  in  combination  with 
an  indicator,  or  in  which  the  most  sensitive  element  of  an  indicating 
sysem  moves  continuously  during  the  operation  of  the  device. 

approval  seal.  A  label,  tag,  stamped  or  etched  impression,  or  the  like, 
indicating  official  approval  of  a  device.  (See  also  security  seal.) 

basic  tolerances.  Basic  tolerances  are  those  tolerances  on  underregis¬ 
tration  and  on  overregistration,  or  in  excess  and  in  deficiency,  that 
are  established  by  a  particular  code  for  a  particular  device  under 
all  normal  tests,  whether  maintenance  or  acceptance.  Basic  toler¬ 
ances  include  minimum  tolerance  values  when  these  are  specified. 
Special  tolerances,  identified  as  such  and  pertaining  to  special  tests, 
are  not  basic  tolerances. 

binary  submultiples.  Fractional  parts  obtained  by  successively  divid¬ 
ing  by  the  number  2.  Thus,  one-half,  one-fourth,  one-eighth,  one- 
sixteenth,  and  so  on,  are  binary  submultiples. 

clear  interval  between  graduations.  The  interval  between  adjacent 
edges  of  successive  graduations  in  a  series  of  graduations.  If  the 
graduations  are  “staggered,”  the  interval  shall  be  measured,  if 
necessary,  between  a  graduation  and  an  extension  of  the  adjacent 
graduation. 

computing  type.  Refers  to  a  device  designed  to  indicate,  in  addition 
to  weight  or  measure,  the  total  money  value  of  product  weighed 
or  measured,  for  one  of  a  series  of  unit  prices. 

correct.  A  piece  of  equipment  is  “correct”  when,  in  addition  to  being 
accurate,  it  meets  all  applicable  specification  requirements.  Equip¬ 
ment  that  fails  to  meet  any  of  the  requirements  for  correct  equip¬ 
ment  is  “incorrect.”  (See  also  accurate.) 

deficiency.  See  excess  and  deficiency. 

digital  type.  Refers  to  a  system  of  indication  or  recording  of  the 
selector  type  or  one  that  advances  intermittently  in  which  all  val¬ 
ues  are  presented  digitally,  or  in  numbers.  In  a  digital  indicating 
or  recording  element,  or  in  digital  representation,  there  are  no 
graduations. 
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excess  and  deficiency.  When  an  instrument  or  device  is  of  such  a 
character  that  it  has  a  value  of  its  own  that  can  be  determined,  its 
error  is  said  to  be  “in  excess”  or  “in  deficiency”  depending  upon 
whether  its  actual  value  is,  respectively,  greater  or  less  than  its 
nominal  value.  Examples  of  instruments  having  errors  “in  excess” 
are:  A  linear  measure  that  is  too  long;  a  liquid  measure  that  is 
too  large;  and  a  weight  that  is  “heavy.”  Examples  of  instruments 
having  errors  “in  deficiency”  are:  A  lubricating-oil  bottle  that  is 
too  small;  a  vehicle-tank  compartment  that  is  too  small;  and  a 
weight  that  is  “light.” 

graduated  interval.  The  distance  from  the  center  of  one  graduation 
to  the  center  of  the  next  graduation  of  a  series  of  graduations.  (See 
also  value  of  graduated  interval.) 

graduation.  A  defining  line,  or  one  of  the  lines  defining  the  subdivi¬ 
sions  of  a  graduated  series.  The  term  includes  such  special  forms 
as  raised  or  indented  or  scored  reference  “lines”  and  special  char¬ 
acters  such  as  dots.  (See  also  main  graduation,  subordinate  grad¬ 
uation.) 

increment.  The  value  of  the  smallest  unit  that  can  be  indicated  or 
recorded  by  a  digital  device  in  normal  operation. 

index  of  an  indicator.  The  particular  portion  of  an  indicator  that  is 
directly  utilized  in  making  a  reading. 

indicating  element.  An  element  incorporated  in  a  weighing  or  meas¬ 
uring  device  by  means  of  which  its  performance  relative  to  quantity 
or  money  value  is  “read”  from  the  device  itself  as,  for  example,  an 
index-and-graduated-scale  combination,  a  weighbeam-and-poise 
combination,  a  digital  indicator,  and  the  like.  (See  also  primary 
indicating  or  recording  element.) 

interval,  clear,  between  graduations.  See  clear  interval  between 
graduations. 

interval,  graduated.  See  graduated  interval. 

main  graduation.  One  of  those  defining  the  primary  or  principal  sub¬ 
divisions  of  a  graduated  series.  (See  also  graduation.) 

manufactured  device.  Any  new  device  and  any  other  device  that  has 
been  removed  from  services  and  substantially  altered  or  rebuilt. 

money-operated  type.  Refers  to  a  device  designed  to  be  released  for 
service  by  the  insertion  of  money,  or  to  be  actuated  by  the  insertion 
of  money  to  make  deliveries  of  product. 

multiple.  An  integral  multiple;  that  is,  a  result  obtained  by  multiply¬ 
ing  by  a  whole  number.  (For  multiple  of  a  scale,  see  Scale  Code 
Definitions  of  Terms.) 

nominal.  Refers  to  “intended”  or  “named”  or  “stated,”  as  opposed  to 
“actual.”  For  example,  the  “nominal  value  of  something  is  the 
value  that  it  is  supposed  or  intended  to  have,  the  value  that  it  is 
claimed  or  stated  to  have,  or  the  value  by  which  it  is  commonly 
known.”  Thus,  “1-pound  weight,”  “1-gallon  measure,”  “1-yard  indi¬ 
cation,”  and  “500-pound  scale”  are  statements  of  nominal  values; 
corresponding  actual  values  may  differ  from  these  by  greater  or 
lesser  amounts.  (For  nominal  capacity  of  a  scale,  see  Scale  Code 
Definition  of  Terms.) 
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nonretroactive,,  “Nonretroactive”  requirements  are  enforceable  only 
with  respect  to  equipment  that  is  manufactured  or  placed  in  com¬ 
mercial  service  after  the  effective  date.  Nonretroactive  require¬ 
ments  are  printed  herein  in  italic  type .  (See  G-A.6.)  (See  also 
retroactive.) 

notes.  A  section  included  in  each  of  a  number  of  codes,  containing 
instructions,  pertinent  directives,  and  other  specific  information 
pertaining  to  the  testing  of  devices.  Notes  are  primarily  directed 
to  weights  and  measures  officials. 

overregistration  and  underregistration.  When  an  instrument  or  de¬ 
vice  is  of  such  a  character  that  it  indicates  or  records  values  as  a 
result  of  its  operation,  its  error  is  said  to  be  in  the  direction  of 
overregistration  or  underregistration,  depending  upon  whether  the 
indications  are,  respectively,  greater  or  less  than  they  should  be. 
Examples  of  devices  having  errors  of  “overregistration”  are:  A 
fabric-measuring  device  that  indicates  more  than  the  true  length 
of  material  passed  through  it;  and  a  liquid-measuring  device  that 
indicates  more  than  the  true  amount  of  the  liquid  delivered  by  the 
device.  Examples  of  devices  having  errors  of  “underregistration” 
are:  A  meter  that  indicates  less  than  the  true  amount  of  product 
that  it  delivers;  and  a  weighing  scale  that  indicates  or  records  less 
than  the  true  value  of  the  applied  load. 

parallax.  The  apparent  displacement,  or  apparent  difference  in  height 
or  width,  of  a  graduation  or  other  object  with  respect  to  a  fixed 
reference,  as  viewed  from  different  points. 

performance  requirements.  Performance  requirements  include  all  tol¬ 
erance  requirements  and,  in  the  case  of  nonautomatic-indicating 
scales,  sensitivity  requirements  (SR).  (See  General  Code  definition 
for  “tolerance”  and  Scale  Code  definition  for  “sensitivity  require¬ 
ment.”) 

primary  indicating  or  recording  elements.  The  term  “primary”  is  ap¬ 
plied  to  those  principal  indicating  elements  (visual)  and  recording 
elements  that  are  designed  to,  or  may,  be  used  by  the  operator 
in  the  normal  commercial  use  of  a  device.  The  term  “primary”  is 
applied  to  any  element  or  elements  that  may  be  the  determining 
factor  in  arriving  at  the  sale  representation  when  the  device  is 
used  commercially.  (Examples  of  primary  elements  are  the  visual 
indicators  for  meters  or  scales  not  equipped  with  ticket  printers 
or  other  recording  elements,  and  both  the  visual  indicators  and  the 
ticket  printers  or  other  recording  elements  for  meters  or  scales  so 
equipped.)  The  term  “primary”  is  not  applied  to  such  auxiliary 
elements  as,  for  example,  the  totalizing  register  or  predetermined- 
stop  mechanism  on  a  meter  or  the  means  for  producing  a  running 
record  of  successive  weighing  operations,  these  elements  being 
supplementary  to  those  that  are  the  determining  factors  in  sales 
representations  of  individual  deliveries  or  weights.  (See  indicating 
element,  recording  element.) 

reading-face.  That  portion  of  an  automatic-indicating  weighing  or 
measuring  device  that  gives  a  visible  indication  of  the  quantity 
weighed  or  measured.  A  reading-face  may  include  an  indicator  and 
a  series  of  graduations  or  may  present  values  digitally,  and  may 
provide  money-value  indications. 
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reading-face  capacity.  The  largest  value  that  may  be  indicated  on 
the  reading-face,  exclusive  of  the  application  or  addition  of  any 
supplemental  or  accessory  elements. 

recorded  representation.  Refers  to  the  printed,  embossed,  or  other 
representation  that  is  recorded  as  a  quantity  by  a  weighing  or 
measuring  device. 

recording  element.  An  element  incorporated  in  a  weighing  or  meas¬ 
uring  device  by  means  of  which  its  performance  relative  to  quantity 
or  money  value  is  permanently  recorded  on  a  tape,  ticket,  card,  or 
the  like,  in  the  form  of  a  printed,  stamped,  punched,  or  perforated 
representation. 

retroactive.  “Retroactive”  requirements  are  enforceable  with  respect 
to  all  equipment.  Retroactive  requirements  are  printed  herein  in 
ordinary  Roman  type.  (See  also  nonretroactive.) 

seal.  See  approval  seal,  security  seal. 

security  seal.  A  lead-and-wire  seal,  or  similar  device,  attached  to  a 
device  for  protection  against  access,  removal,  or  adjustment.  (See 
also  approval  seal.) 

selector-type.  Refers  to  a  system  of  indication  or  recording  in  which 
the  mechanism  selects,  by  means  of  a  ratchet-and-pawl  combina¬ 
tion  or  by  other  means,  one  or  the  other  of  any  two  successive 
values  that  can  be  indicated  or  recorded. 

specification.  A  requirement  usually  dealing  with  the  design,  con¬ 
struction,  or  marking  of  a  weighing  or  measuring  device.  Specifi¬ 
cations  are  primarily  directed  to  the  manufacturers  of  devices. 

subordinate  graduation.  Any  graduation  other  than  a  main  gradua¬ 
tion.  (See  also  graduation.) 

tolerance.  A  value  fixing  the  limit  of  allowable  error  or  departure 
from  true  performance  or  value.  (See  also  basic  tolerances.) 

underregistration.  See  overregistration  and  underregistration. 

user  requirement.  A  requirement  dealing  with  the  selection,  installa¬ 
tion,  use,  or  maintenance  of  a  weighing  or  measuring  device.  User 
requirements  are  primarily  directed  to  the  users  of  devices. 

value  of  minimum  graduated  interval.  The  smallest  value  represented 
by  the  interval  from  the  center  of  one  graduation  to  the  center  of 
the  succeeding  graduation.  Also,  the  smallest  increment  of  recorded 
value.  (See  also  graduated  interval.) 
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SCALES 

A.  APPLICATION 


A.L  General.— -This  code  applies  to  all  types  of  weighing 
devices  other  than  belt-conveyor  scales.  The  code  comprises 
requirements  that  are  generally  applicable  to  all  weighing 
devices,  and  specific  requirements  that  are  applicable  only 
to  certain  types  of  weighing  devices.  [Amended  1972] 

A.2.  Wheel-Load  Weighers  and  Axle-Load  Scales. — The  re¬ 
quirements  for  wheel-load  weighers  and  axle-load  scales 
apply  only  to  such  scales  in  official  use  for  the  enforcement 
of  traffic  and  highway  laws  or  for  the  collection  of  statis¬ 
tical  information  by  government  agencies. 

A.3. — See  also  General  Code  requirements. 
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S.  SPECIFICATIONS 


S.l.  Design  of  Indicating  and  Recording  Elements  and  of 
Recorded  Representations. 

5.1.1.  Zero  Indication. — Provision  shall  be  made  on  a 
scale  equipped  with  indicating  or  recording  elements  to 
either  indicate  or  record  a  zero  balance  condition,  and  on 
an  automatic-indicating  scale  or  balance  indicator  to  in¬ 
dicate  or  record  an  out-of -balance  condition  on  both  sides 
of  zero. 

5.1.2.  Graduations. 

5.1. 2.1.  Length. — Graduations  shall  be  so  varied  in 
length  that  they  may  be  conveniently  read. 

5.1.2.2.  Width. — In  any  series  of  graduations,  the 
width  of  a  graduation  shall  in  no  case  be  greater  than 
the  width  of  the  minimum  clear  interval  between  grad¬ 
uations,  and  the  width  of  main  graduations  shall  be 
not  more  than  50  percent  greater  than  the  width  of 
subordinate  graduations.  Graduations  shall  in  no  case 
be  less  than  0.008  inch  in  width. 

5.1.2.3.  Clear  Interval  Between  Graduations. — The 
clear  interval  shall  be  not  less  than  0.02  inch  for 
graduations  representing  money  values  and  not  less 
than  0.03  inch  for  other  graduations.  If  the  graduations 
are  not  parallel,  the  measurement  shall  be  made 

(a)  along  the  line  of  relative  movement  between 
the  graduations  and  the  end  of  the  indica¬ 
tor,  or 

(b)  if  the  indicator  is  continuous,  at  the  point  of 
widest  separation  of  the  graduations. 

5.1.3.  Indicators. 


S.l.3.1.  Symmetry. — The  index  of  an  indicator  ,«i£aTl 
be  symmetrical  with  respect  to  the  graduations  with 
which  it  is  associated  and  at  least  throughout  that  por¬ 
tion  of  its  length  that  is  associated  with  the  gradua¬ 
tions. 


S.l.3.2.  Length.^^Pfieindex  of  an  indicator  shall  reach 
to  the  fine^j^faduations  with  which  it  is  used,  unless 
the  mdSator  and  the  graduations  are  in  the  same 


e,  in  which  case  the  distance  between  the  end  of 
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5.1.3.  Indicators. 

5.1.3.1.  Symmetry. — The  index  of  an  indicator  shall 
be  symmetrical  with  respect  to  the  graduations  with 
which  it  is  associated  and  at  least  throughout  that  por¬ 
tion  of  its  length  that  is  associated  with  the  gradua¬ 
tions. 

5.1.3.2.  Length. — The  index  of  an  indicator  shall  reach 
to  the  finest  graduations  with  which  it  is  used,  unless 
the  indicator  and  the  graduations  are  in  the  same 
plane,  in  which  case  the  distance  between  the  end  of 
the  indicator  and  the  ends  of  the  graduations,  meas¬ 
ured  along  the  line  of  the  graduations,  shall  be  not 
more  than  0.04  inch. 

5.1.3.3.  Width. — The  width  of  the  index  of  an  indi¬ 
cator  in  relation  to  the  series  of  graduations  with 
which  it  is  used  shall  be  not  greater  than 

(a)  the  width  of  the  widest  graduation, 

(b)  the  width  of  the  minimum  clear  interval 
between  weight  graduations,  and 

(c)  three-fourths  of  the  width  of  the  minimum 
clear  interval  between  money-value  gradu¬ 
ations. 

When  the  index  of  an  indicator  extends  along  the  en¬ 
tire  length  of  a  graduation,  that  portion  of  the  index 
of  the  indicator  that  may  be  brought  into  coincidence 
with  the  graduation  shall  be  of  the  same  width 
throughout  the  length  of  the  index  that  coincides  with 
the  graduation. 

5.1.3.4.  Clearance. — The  clearance  between  the  index 
of  an  indicator  and  the  graduations  shall  in  no  case 
be  more  than  0.06  inch. 

5.1.3.5.  Parallax. — Parallax  effects  shall  be  reduced 
to  the  practicable  minimum. 

5.1.4.  Digital  Indications. — The  zone  of  uncertainty  on 
digital  indicating  scales  shall  be  not  greater  than  0.3  the 
value  of  the  minimum  operating  increment.  [Added  1974] 
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Sol. 5.  Weight  Ranges  and  Unit  Weights.— The  total  val¬ 
ue  of  weight  ranges  and  of  unit  weights  in  effect  or  in 
place  at  any  time  shall  automatically  be  accounted  for 
on  the  reading  face  and  on  any  recorded  representation. 

S.L6.  For  Computing  Scales  Only. 

5.1.6.1.  Money-Value  Graduations. — The  value  of  the 
graduated  intervals  representing  money  values  on  a 
computing  scale  with  analog  indications  shall  be  as 
follows  : 

(a)  Not  more  than  1  cent  at  all  unit  prices  of  25 
cents  per  pound  and  less. 

(b)  Not  more  than  2  cents  at  unit  prices  of  26 
cents  per  pound  through  $1.25  per  pound. 
(Special  graduations  defining  5-cent  inter¬ 
vals  may  be  employed,  but  not  in  the  spaces 
between  regular  graduations.) 

(c)  Not  more  than  5  cents  at  unit  prices  of  $1.26 
per  pound  through  $3.40  per  pound. 

(d)  Not  more  than  10  cents  at  unit  prices  above 
$3.40  per  pound. 

Value  figures  and  graduations  shall  not  be  duplicated 
in  any  column  or  row  on  the  graduated  chart.  (See 
also  G-S.5.5.,  S.l.6.2.  and  S.l.6.3.) 

5.1.6.2.  Money-Value  Computation.— A  computing  scale 
with  analog  quantity  indications  used  in  retail  trade 
may  compute  and  present  digital  money  values  to  the 
nearest  quantity  graduation  when  the  value  of  the 
minimum  graduated  interval  is  0.01  pound  or  less. 
(See  also  G-S.5.5.) 

5.1.6.3.  Customer’s  Indications.— Weight  indications 
shall  be  shown  on  the  customer’s  side  of  computing 
scales  when  these  are  used  for  direct  sales  to  retail  cus¬ 
tomers.  Computing  scales  equipped  on  the  operator's 
side  with  digital  indications ,  such  as  the  net  weight , 
price  per  pound ,  or  total  price ,  shall  be  similarly 
equipped  on  the  customer's  side  (nonretroactive  as  of 
1971). 
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S.1.7.  For  Prepackaging  Scales  Only. 

S.  1.7.1.  Value  of  Graduated  Interval. — On  a  prepack¬ 
aging  scale,  the  graduated  intervals  representing  weight 
values  shall  be  uniform  throughout  the  entire  reading 
face,  and  any  recorded  representation  shall  present 
weight  values  identical  with  those  on  the  reading  face. 
[Made  retroactive  as  of  1972] 

S.l.7.2.  Label  Printer. — A  prepackaging  scale  that,  as 
part  of  the  scale  itself  or  of  any  auxiliary  device  at¬ 
tached  thereto  or  used  in  connection  therewith,  pro¬ 
duces  a  printed  ticket  to  be  used  as  the  label  for  a  pack¬ 
age  shall  print  all  values  digitally  and  of  such  size,  style 
of  type,  and  color  as  to  be  clear  and  conspicuous  on  the 
label.  [Made  retroactive  as  of  1972] 

S.2.  Design  of  Balance,  Tare,  Level,  Damping,  and  Arrest¬ 
ing  Mechanisms. 

S.2.1.  Zero-Load  Adjustment. 

5.2.1.1.  General. — A  scale  shall  be  equipped  with  means 
by  which  the  zero-load  balance  may  be  adjusted,  and 
any  loose  material  used  for  this  purpose  shall  be  so 
enclosed  that  it  cannot  shift  in  position  in  such  a  way 
that  the  balance  condition  of  the  scale  is  altered. 

5.2.1.2.  Balancing  Mechanism  on  Scales  Used  in  Direct 
Sales. — A  balancing  mechanism  (except  for  a  balance 
ball  or  on  digital  scales  with  an  analog  zero  adjustment 
mechanism  with  a  range  of  not  greater  than  one  mini¬ 
mum  increment)  shall  be  operable  or  accessible  only  by  a 
tool  outside  of  and  entirely  separate  from  this  mech¬ 
anism,  or  enclosed  in  a  cabinet.  A  balance  ball  shall  not 
itself  be  rotatable  unless  it  is  automatic  in  operation  or  is 
enclosed  in  a  cabinet  {nonretroactive  as  of  1956  and  to 
become  retroactive  on  January  1,  1976).  [Amended  1973] 

5.2.1.3.  For  Scales  Over  5,000  Pounds  Capacity  Other 
Than  Livestock  and  Grain  Hopper. — A  scale  designed 
with  automatic  means  to  maintain  a  digital  zero  balance 
indication  shall  be  provided  with  means  to  meet  the  require¬ 
ments  of  S.1.1.  Zero  Indication;  however ,  with  the  auto¬ 
matic  balancing  mechanism  in  operation  a  digital  zero 
indication  may  represent  a  balance  condition  that  is  within 
plus  or  minus  the  value  of  the  minimum  increment  that 
can  be  indicated  or  recorded.  [Added  and  nonretroactive  as 
of  1973} 
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5.2.1.4.  For  Monorail  Scales. — On  a  monorail  scale 
equipped  with  a  digital  indicator,  means  shall  be  pro¬ 
vided  for  setting  the  zero-load  balance  and  any  tare 
value  of  less  than  five  percent  of  the  scale  capacity  to 
within  0.1  the  value  of  the  minimum  operating  incre¬ 
ment.  On  an  in-motion  system,  means  shall  be  provided 
to  automatically  maintain  the  zero-load  balance  con¬ 
dition  and  tare  values  to  within  0.2  the  value  of  the 
minimum  operating  increment.  [Added  1974] 

5.2.1.5.  Tare  Mechanism. — The  tare  mechanism  shall  op¬ 
erate  only  in  a  backward  direction  (that  is,  in  the  direction 
of  underregistration)  with  respect  to  the  zero-load 
balance  condition  of  the  scale. 

5.2.2.  Balance  Indicator. — On  a  balance  indicator  consist¬ 
ing  of  two  indicating  edges,  lines,  or  points,  the  ends  of 
the  indicators  shall  be  sharply  defined  and  shall  be  sep¬ 
arated  by  not  more  than  0.04  inch,  measured  horizontally, 
when  the  scale  is  in  balance. 

5.2.3.  Leveling-Indicating  Means. — If  the  weighing  perform¬ 
ance  of  a  portable  scale  (< except  a  prescription ,  jewelers,  cream- 
test,  or  moisture-test  scale )  is  changed  by  an  amount  greater  than 
the  appropriate  acceptance  tolerance  when  it  is  moved  from  a 
level  position  and  rebalanced  in  a  position  that  is  out  of  level 
in  any  direction  by  5  percent  or  approximately  3  degrees,  the 
scale  shall  be  equipped  with  level-indicating  means.  The 
indications  of  this  level-indicating  means  shall  be  readily 
observable  without  the  necessity  of  disassembly  of  any  scale 
parts  requiring  the  use  of  mechanical  means  separate  from  the 
scale.  ( Nonretroactive  as  of  1969,  except  for  bench  and  counter 
scales,  for  which  it  is  retroactive.) 

5.2.4.  Damping  Means. — An  automatic-indicating  scale, 
and  balance  indicator,  shall  be  equipped  with  effective 
means  for  damping  the  oscillations  whenever  such  means 
are  necessary  to  bring  the  indicating  elements  quickly 
to  rest.  [Amended  1972] 

5.2.5.  For  Cream-Test,  Jewelers,  Moisture-Test,  and  Pre¬ 
scription  Scales  Only. 

S.2.5.1.  Balance  Indicator. — A  cream-test,  jewelers, 
moisture-test,  or  prescription  scale  shall  be  equipped  with 
a  balance  indicator.  If  this  consists  of  an  indicator  and  a 
graduated  scale  that  are  not  in  the  same  plane,  the  clear¬ 
ance  between  the  indicator  and  the  graduations  shall  be 
not  more  than  0.04  inch. 
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S.2.6.  For  Jewelers  and  Prescription  Scales  only. 

S.2.6.1.  Arresting  Means. — A  jewelers  or  prescription 
scale  shall  be  equipped  with  appropriate  means  for  ar¬ 
resting  the  oscillation  of  the  mechanism. 

S.3.  Design  of  Load-Receiving  Elements. 

S.3.1.  Travel  of  Pans  of  Equal-Arm  Scale. — The  travel 
between  limiting  stops  of  the  pans  of  a  nonautomatic- 
indicating  equal-arm  scale  not  equipped  with  a  balance 
indicator  shall  be  not  less  than  the  minimum  travel 
shown  in  table  1. 

TABLE  1.— MINIMUM  TRAVEL  OF  PANS  OF  NONAUTOMATIC 
INDICATING  EQUAL-ARM  SCALE  WITHOUT  BALANCE 
INDICATOR 


Nominal  capacity 

Minimum 
travel  of  pans 

4  or  less 

Pounds 

Inch 

0.35 

5  to  12.  incl 

.5 

13  to  2G,  incl 
Over  26  _ 

.75 

1.0 

5.3.2.  Drainage. — A  load-receiving  element  intended  to 
receive  wet  commodities  shall  be  so  constructed  as  to 
drain  effectively. 

5.3.3.  Scoop  Counterbalance. — A  scoop  on  a  scale  used 
for  direct  sales  to  retail  customers  shall  not  be  counter¬ 
balanced  by  a  removable  weight.  A  permanently  attached 
scoop-counterbalance  shall  indicate  clearly  on  both  the 
dealer’s  and  customer’s  sides  of  the  scale  whether  it  is 
positioned  for  the  scoop  to  be  on  or  off  the  scale. 

S.4.  Design  of  Weighing  Elements. 

S.4.1.  Antifriction  Elements. — At  all  points  at  which  a 
live  part  of  the  mechanism  may  come  into  contact  with 
another  part  in  the  course  of  normal  usage,  frictional 
effects  shall  be  reduced  to  a  minimum  by  means  of  suitable 
antifriction  elements,  opposing  surfaces  and  points  being 
properly  shaped,  finished,  and  hardened.  A  platform  scale 
having  a  frame  around  the  platform  shall  be  equipped  with 
means  to  prevent  interference  between  platform  and 
frame. 
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5.4.2.  Adjustable  Weighing  Elements. — An  adjustable 
weighing  element  such  as  a  nose-iron,  a  pendulum,  or  a 
spring  (but  not  an  element  for  adjusting  level  or  zero-load 
balance)  shall  be  held  securely  in  adjustment  and  shall 
not  be  adjustable  from  the  outside  of  the  scale.  The  posi¬ 
tion  of  a  nose-iron  on  a  scale  of  more  than  500  pounds 
capacity,  as  determined  by  the  factory  adjustment,  shall 
be  accurately,  clearly,  and  permanently  defined. 

5.4.3.  Multiple  Load-Receiving  Elements. — Except  for 
bench  and  counter  scales ,  a  scale  with  a  single  indicating 
or  recording  element,  or  a  combination  indicating -record¬ 
ing  element,  that  is  coupled  to  two  or  more  load-receiving 
elements  with  independent  weighing  systems  shall  be  pro¬ 
vided  ivith  means  to  prohibit  the  activation  of  any  load¬ 
receiving  element  (or  elements)  not  in  use,  and  shall  be 
provided  with  automatic  means  to  indicate  clearly  and 
definitely  which  load-receiving  element  (or  elements)  is 
in  use.  (Nonretroactive  as  of  1969.) 

S.5.  Design  of  Weighbeams  and  Poises. 

S.5.1.  Weighbeams. 

5.5.1.1.  Normal  Balance  Position.— The  normal  balance 
position  of  the  weighbeam  of  a  beam  scale  shall  be  hori¬ 
zontal. 

5.5.1.2.  Travel. — The  weighbeam  of  a  beam  scale  shall 
have  equal  travel  above  and  below  the  horizontal.  The 
total  travel  of  the  weighbeam  of  a  beam  scale  in  a  trig 
loop  or  between  other  limiting  stops  near  the  weigh¬ 
beam  tip  shall  be  not  less  than  the  minimum  travel 
shown  in  table  2.  When  such  limiting  stops  are  not  pro¬ 
vided,  the  total  travel  at  the  weighbeam  tip  shall  be 
not  less  than  8  percent  of  the  distance  from  the  weigh¬ 
beam  fulcrum  to  the  weighbeam  tip. 


TABLE  2.— MINIMUM  TRAVEL  OF  WEIGHBEAM  OF  BEAM 
SCALE  BETWEEN  LIMITING  STOPS 


Distance  from  weighbeam  fulcrum  to 
limiting  stops 

Minimum 
travel  between 
limiting  stops 

Inches 

Inch 

12  or  less  _ _  _  _  __  _ 

0.4 

13  to  20,  incl  _  _  _  _  _  _ _ 

.5 

21  to  40,  incl  _ _ _  _  _ _ 

.7 

Over  40 _  __  _  _  _  _ 

.9 
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5.4.1.  Antifriction  Elements. — At  all  points  at  which^  a 

live  part  of  the  mechanism  may  come  into  contact  with 
another  part  in  the  course  of  normal  usage,  frictional 
effects  shall  be  reduced  to  a  minimum  by  means  of  suitable 
antifriction  elements,  opposing  surfaces  and  points  being 
properly  shaped,  finished,  and  hardened.  A  platform  scale 
having  a  frame  around  the  platform  shall  be  equipped  with 
means  to  prevent  interference  between  platform  and 
frame.  / 

5.4.2.  Adjustable  Weighing  Elements. — Ari  adjustable 
weighing  element  such  as  a  nose-iron,  a  pendulum,  or  a 
spring  (but  not  an  element  for  ad j usting  tevel  or  zero-load 
balance)  shall  be  held  securely  in  adjustment  and  shall 
not  be  adjustable  from  the  outside  of  ffie  scale.  The  posi¬ 
tion  of  a  nose-iron  on  a  scale  of  mo/e  than  500  pounds 
capacity,  as  determined  by  the  factory  adjustment,  shall 
be  accurately,  clearly,  and  permanently  defined. 

/ 

5.4.3.  Multiple  Load-Receiving  ^Elements. — Except  for 
bench  and  counter  scales ,  a  scalf  with  a  single  indicating 
or  recording  element,  or  a  combination  indicating -record¬ 
ing  element,  that  is  coupled  toftwo  or  more  load-receiving 
elements  with  independent  weighing  systems  shall  be  pro¬ 
vided  ivith  means  to  prohibit  the  activation  of  any  load¬ 
receiving  element  (or  elements)  not  in  use,  and  shall  be 
provided  with  automatic  means  to  indicate  clearly  and 
definitely  which  load-reteiving  element  (or  elements)  is 
in  use.  (Nonretroactive? as  of  1969.) 

S.5.  Design  of  Weighbeams  and  Poises. 

3 

S.5.1.  Weighbeams. 

5.5.1.1.  Normal  Balance  Position. — The  normal  balance 
position  of  the  weighbeam  of  a  beam  scale  shall  be  hori¬ 
zontal. 

f 

5.5.1.2.  Travel. — The  weighbeam  of  a  beam  scale  shall 
have  equal  travel  above  and  below  the  horizontal.  The 
total  travel  of  the  weighbeam  of  a  beam  scale  in  a  trig 
loop  or  between  other  limiting  stops  near  the  weigh¬ 
beam  tip  shall  be  not  less  than  the  minimum  travel 
shown  in  table  2.  When  such  limiting  stops  are  not  pro¬ 
vided,  the  total  travel  at  the  weighbeam  tip  shall  be 
pbt  less  than  8  percent  of  the  distance  from  the  weigh¬ 
beam  fulcrum  to  the  weighbeam  tip. 
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-MINIMUM  TRAVEL  OF  WEIGHBEAM  OF  BEAM 
SCALE  BETWEEN  LIMITING  STOPS 


Distance  from  weighbeariNLulcrum  to 
limiting  stops  "S* 

>c 

^'"Minimum 
travel  between 
limiting  stops 

Inches 

12  or  less  _  ^ _ _ 

Inch 
\  0.4 

"x  .5 

"NX 

.9 

13  to  20,  incl  ^ 

21  to  40,  in 

Over  _  _  _  _  _  _ 

5.5.1.3.  Subdivision. — A  subdivided  weighbeam  bar 
shall  be  subdivided  by  means  of  graduations,  notches  or 
a  combination  of  both.  Graduations  on  a  particular  bar 
shall  be  of  uniform  width  and  perpendicular  to  the  top 
edge  of  the  bar.  Notches  on  a  particular  bar  shall  be  uni¬ 
form  in  shape  and  dimensions  and  perpendicular  to  the 
face  of  the  bar.  When  a  combination  of  graduations  and 
notches  is  employed,  the  graduations  shall  be  so 
positioned  in  relation  to  the  notches  as  to  indicate  notch 
values  clearly  and  accurately. 

5.5.1.4.  Readability. — A  subdivided  weighbeam  bar 
shall  be  so  subdivided  and  marked,  and  a  weighbeam 
poise  shall  be  so  constructed,  that  the  weight  corre¬ 
sponding  to  any  normal  poise  position  can  easily  and 
accurately  be  read  directly  from  the  beam,  whether  or 
not  provision  is  made  for  the  optional  recording  of  rep¬ 
resentations  of  weight. 

5.5.1.5.  Capacity.— A)n  an  automatic-indicating  scale 
having  a  nominal  capacity  of  30  pounds  or  less  and  used 
for  direct  sales  to  retail  customers, 

(a)  the  capacity  of  any  weighbeam  bar  shall  be  a 
multiple  of  the  reading-face  capacity, 

(b)  each  bar  shall  be  subdivided  throughout  or 
shall  be  subdivided  into  notched  intervals  each 
equal  to  the  reading-face  capacity,  and 

(c)  the  value  of  any  turnover  poise  shall  be  equal 
to  the  reading-face  capacity. 

5.5.1.6.  Poise  Stop. — Except  on  a  steelyard  with  no 
zero  graduation,  a  shoulder  or  stop  shall  be  provided  on 
each  weighbeam  bar  to  prevent  a  poise  from  traveling 
and  remaining  back  of  the  zero  graduation. 
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S.5.2  Poises. 

5.5.2.1.  General. — No  part  of  a  poise  shall  be  readily 
detachable.  A  locking  screw  shall  be  perpendicular  to 
the  longitudinal  axis  of  the  weighbeam  and  shall  not  be 
removable.  Except  on  a  steelyard  with  no  zero  gradu¬ 
ation,  a  poise  shall  not  be  readily  removable  from  a 
weighbeam.  The  knife  edge  of  a  hanging  poise  shall  be 
hard  and  sharp  and  so  constructed  as  to  allow  the  poise 
to  swing  freely  on  the  bearing  surfaces  in  the  weigh¬ 
beam  notches. 

5.5.2.2.  Adjusting  Material. — The  adjusting  material 
in  a  poise  shall  be  securely  enclosed  and  firmly  fixed  in 
position,  and  if  softer  than  brass  it  shall  not  be  in  con¬ 
tact  with  the  weighbeam. 

5.5.2.3.  Pawl. — A  poise,  other  than  a  hanging  poise,  on 
a  notched  weighbeam  bar  shall  have  a  pawl  that  will 
seat  the  poise  in  a  definite  and  correct  position  in  any 
notch,  wherever  in  the  notch  the  pawl  is  placed,  and 
hold  it  there  firmly  and  without  appreciable  movement. 
That  dimension  of  the  tip  of  the  pawl  that  is  transverse 
to  the  longitudinal  axis  of  the  weighbeam  shall  be 
at  least  equal  to  the  corresponding  dimension  of  the 
notches. 

5.5.2.4.  Reading  Edge  or  Indicator. — The  reading  edge 
or  indicator  of  a  poise  shall  be  sharply  defined,  and  a 
reading  edge  shall  be  parallel  to  the  graduations  on  the 
weighbeam. 

S.6.  Marking  Requirements.  (See  also  G-S.l.) 

S.6.1.  Nominal  Capacity. — The  nominal  capacity  shall  be 
conspicuously  marked  as  follows: 

(a)  On  any  scale  equipped  with  unit  weights  or 
weight  ranges. 

(b)  On  any  scale  with  which  counterpoise  or  equal- 
arm  weights  are  intended  to  be  used. 

(c)  On  any  automatic-indicating  or  recording  scale 
so  constructed  that  the  capacities  of  the  several 
individual  indicating  and  recording  elements  are 
not  immediately  apparent. 

(d)  On  any  scale  with  a  nominal  capacity  less  than 
the  sum  of  the  reading  elements. 
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5.6.2.  For  Prepackaging  Scales  Only. — A  prepackaging 
scale  shall  be  conspicuously  marked  on  the  operator’s  side 
and  on  the  opposite  side  with  the  words  “For  Prepackag¬ 
ing  Use  Only”  or  with  a  similar  and  suitable  statement. 

(See  the  footnote  following  the  section  on  user  require¬ 
ments  in  the  Scale  Code.) 

5.6.3.  For  Livestock,  Vehicle,  and  Railway  Track  Scales 

Only. — A  livestock ,  vehicle ,  or  railway  track  scale  shall 
be  marked  with  the  maximum  capacity  of  each  section  of 
the  load-receiving  element  of  the  scale.  Such  marking 
shall  be  accurately  and  conspicuously  presented  on  or 
adjacent  to  the  identification  or  nomenclature  plate  that 
is  attached  to  the  indicating  element  of  the  scale.  (Non¬ 
retroactive  as  of  1969.) 

5.6.4.  Marking  Requirements — Load-Receiving  Elements. 

— On  a  load-receiving  element  not  permanently  attached 
to  an  indicating  element,  there  shall  be  clearly  and 
permanently  marked  for  the  purposes  of  identification 
the  name,  initials,  or  trademark  of  the  manufacturer, 
the  manufacturer's  designation  that  positively  identifies 
the  pattern  or  design,  and  the  nominal  capacity.  [ Added 
and  nonretroactive  as  of  1972 ] 
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N.  NOTES 

N.l.  Testing  Procedures 

N.1.1.  Increasing-Load  Test. — The  increasing  load  test 
shall  be  conducted  on  all  scales  with  the  test  loads 
approximately  centered  on  the  load-receiving  element 
of  the  scale,  except  on  a  scale  having  a  nominal  capacity 
greater  than  the  total  available  known  test  load,  in 
which  case  the  available  test  load  is  used  to  greatest 
advantage  by  concentrating  it,  within  prescribed  load 
limits,  over  the  main  load  supports  of  the  scale. 

N.l. 2.  Decreasing-Load  Test. — The  decreasing-load  test 
shall  be  conducted  on  automatic  indicating  scales  only 
and  with  a  test  load  equal  to  one-half  of  the  maximum 
applied  test  load,  approximately  centered  on  the  load 
receiving  element  of  the  scale. 

N.1.3.  Shift  Test. 

N.l.3.1.  On  Bench  or  Counter  Scales. — The  shift  test 
shall  be  conducted  with  a  half -capacity  test  load  cen¬ 
tered  successively  at  four  points  equidistant  between 
the  center  and  the  front,  left,  back,  and  right  edges  of 
the  load-receiving  element. 

N.1.3. 2.  On  Cream-Test  or  Moisture-Test  Scales. — The 

shift  test  shall  be  conducted  with  a  test  load  of  18 
grams,  this  load  being  successively  positioned  at  all 
points  at  which  a  weight  might  reasonably  be  placed 
in  the  course  of  normal  use  of  the  scale. 

N.l.3.3.  On  Equal-Arm  Scales. — The  shift  test  shall  be 
conducted  with  a  half -capacity  test  load  shifted,  as  pre¬ 
scribed  in  N.l.3.1.,  on  each  pan,  with  an  equal  test 
load  centered  on  the  other  pan. 

N.l.3.4.  On  Vehicle  Scales. — The  shift  test  shall  be 
conducted  with  at  least  two  different  test  loads  suc¬ 
cessively  distributed  between  the  two  load  bearings 
(or  other  weighing  elements)  that  support  each  section 
of  the  scale.  [Amended  1972] 
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N.l.3.5.  On  Railway  Track  Scales. — The  shift  test 
shall  he  conducted  with  at  least  two  different  test 
loads,  ^available,  distributed  over,  or  to  the  right  and 
left  of,  e,ach  pair  of  main  levers  or  other  weighing 
elements  supporting  each  section  of  the  scale.  [Added 
1972]  / 

\  / 

\  / 

N. 1.3.6.  On  All  Other  Scales  Except  Crane  Scales  and 

Hanging  Scales. — The  shift  test  shall  be  conducted  on 
all  other  scales,  except  crane  scales  and  hanging  scales, 
with  a  half-capacity  test  load  centered,  as  nearly  as 
possible,  successively  at  the  center  of  each  quarter  of 
the  load-receiving  element,  or  with  a  quarter-capacity 
test  load  centered,  as  nearly  as  possible, /successively 
over  each  main  load  support. 

\ 

N.1.4.  Test  for  Sensitiveness  for  Non-Automatic-Indicat¬ 
ing  Scales. — The  test  for  sensitiveness  ihall  be  conducted 
on  all  nonautomatic-indicating  scales,  SR  tests  shall  be 
made  at  zero  load  and  at  the  maximum  test  load  applied 
to  the  scale  by  either  increasing  or  decreasing  by  a  speci¬ 
fied  amount  (see  SR.  Sensitivity  Requirements)  the  test- 
weight  load  on  the  load-receiving  element  of  the  scale. 
The  minimum  response  of  the  scale  shall  be  as  follows : 


(a)  On  a  Scale  with  a  Trig  Loop  But  Without  a  Bal¬ 
ance  Indicator. — The  position  of  rest  of  the 
weighbeam  shall  change  from  the  center  of  the 
trig  loop  to  the  top  or  bottom,  as  tjie  case  may  be. 

(b)  On  a  Scale  With  a  Single  Balance  Indicator  and 
Having  a  Nominal  Capacity  of  Le^s  Than  500 
Pounds. — The  position  of  rest  of  a  single  indi¬ 
cator  on  a;  scale  having  a  nominal  capacity  of 
less  than  500  pounds  shall  change  at  least  0.04 
inch  or  at  least  one  division  on  the  graduated 
scale,  whichever  is  greater. 
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N.l.3.5.  On  Railway  Track  Scales  Weighing  Individual 
Cars  in  Single  Drafts. — The  shift  test  shall  be  conducted 
with  at  least  two  different  test  loads,  if  available, 
distributed  over,  or  to  the  right  and  left  of,  each  pair  of 
main  levers  or  other  weighing  elements  supporting  each 
section  of  the  scale.  [Added  1972] 

N.l.3.6.  On  All  Other  Scales  Except  Crane  Scales  and 
Hanging  Scales. — The  shift  test  shall  be  conducted  on 
all  other  scales,  except  crane  scales  and  hanging  scales, 
with  a  half-capacity  test  load  centered,  as  nearly  as 
possible,  successively  at  the  center  of  each  quarter  of 
the  load-receiving  element,  or  with  a  quarter-capacity 
test  load  centered,  as  nearly  as  possible,  successively 
over  each  main  load  support. 

N.1.4.  Test  for  Sensitiveness  for  Non- Automatic-Indicat¬ 
ing  Scales. — The  test  for  sensitiveness  shall  be  conducted 
on  all  nonautomatic-indicating  scales.  SR  tests  shall  be 
made  at  zero  load  and  at  the  maximum  test  load  applied 
to  the  scale  by  either  increasing  or  decreasing  by  a  speci¬ 
fied  amount  (see  SR.  Sensitivity  Requirements)  the  test- 
weight  load  on  the  load-receiving  element  of  the  scale. 
The  minimum  response  of  the  scale  shall  be  as  follows : 

(a)  On  a  Scale  with  a  Trig  Loop  But  Without  a  Bal¬ 
ance  Indicator. — The  position  of  rest  of  the 
weighbeam  shall  change  from  the  center  of  the 
trig  loop  to  the  top  or  bottom,  as  the  case  may  be. 

(b)  On  a  Scale  With  a  Single  Balance  Indicator  and 
Having  a  Nominal  Capacity  of  Less  Than  500 
Pounds. — The  position  of  rest  of  a  single  indi¬ 
cator  on  a  scale  having  a  nominal  capacity  of 
less  than  500  pounds  shall  change  at  least  0.04 
inch  or  at  least  one  division  on  the  graduated 
scale,  whichever  is  greater. 
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(c)  On  a  Scale  With  a  Single  Balance  Indicator  and 
Having  a  Nominal  Capacity  of  500  Pounds  or 
Greater. — The  position  of  rest  of  a  single  indi¬ 
cator  on  a  scale  having  a  nominal  capacity  of 
500  pounds  or  greater  shall  change  at  least  0.25 
(3 4)  inch  or  at  least  one  division  on  the  gradu¬ 
ated  scale  (or  the  width  of  the  central  target 
area),  whichever  is  greater.  However,  the  indi¬ 
cator  on  a  batching  scale  shall  change  at  least 
0.12  (H)  inch  or  at  least  one  division  on  the 
graduated  scale,  whichever  is  greater. 

(d)  On  a  Scale  with  Two  Opposite-Moving  Balance 
Indicators. — The  position  of  rest  of  the  two  in¬ 
dicators  moving  in  opposite  directions  shall 
change,  with  respect  to  each  other,  by  at  least 
0.04  inch. 

(e)  On  a  Scale  With  Neither  a  Trig  Loop  Nor  a 
Balance  Indicator. — The  position  of  rest  of  the 
weighbeam  or  lever  system  shall  change  from 
the  horizontal,  or  midway  between  limiting 
stops,  to  either  limit  of  motion. 

N.1.5.  Zone  of  Uncertainty  Test. — The  zone  of  uncer¬ 
tainty  test  on  digital  instruments  shall  be  conducted 
under  controlled  conditions  in  which  environmental 
factors  are  reduced  to  the  extent  that  they  will  not  affect 
the  results  obtained.  [Added  1974] 

N.1.6.  Ratio  Test. — A  ratio  test  shall  be  conducted  on  all 
scales  employing  counterpoise  weights  and  on  nonauto- 
matic-indicating  equal-arm  scales. 

N.2.  Minimum  Test-Weight  Load  for  Railway  Track  Scales. 

— In  the  test  of  a  railway  track  scale,  the  test-weight  load 
shall  be  not  less  than  30,000  pounds. 

N.2.1.  For  Coupled-In-Motion  Tests. — A  test  train  shall 
be  a  train  of  no  less  than  10  cars  yielding  100  car  weights. 
[Added  1974] 

N.3.  Nominal  Capacity  of  Prescription  Scales. — In  the  ab¬ 
sence  of  information  to  the  contrary  the  nominal  capacity 
of  a  prescription  scale  shall  be  assumed  to  be  V2  apothecaries 
ounce.  [Amended  1972] 
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SR.  SENSITIVITY  REQUIREMENTS 

SR.l.  Application. — The  sensitivity  requirement  (SR)  ap¬ 
plicable  to  a  scale  is  the  same  regardless  of  whether  accept¬ 
ance  or  maintenance  tolerances  apply. 

SR.2.  General. — Except  for  prescription,  jewelers,  cream- 
test,  moisture-test,  animal,  livestock,  axle-load,  vehicle,  and 
railway  track  scales,  the  SR  on  a  nonautomatic-indicating 
scale  shall  be  twice  the  value  of  the  minimum  graduated 
interval  on  the  weighbeam,  0.2  percent  of  the  nominal  ca¬ 
pacity  of  the  scale,  or  40  pounds,  whichever  is  least. 

SR.3.  For  Prescription  Scales  and  Jewelers  Scales. — The 
SR  shall  be  0.1  grain  (6  milligrams).  [Amended  1972] 

SR.4.  For  Cream-Test  Scales. — The  SR  shall  be  0.5  grain 
(32  milligrams). 

SR.5.  For  Moisture-Test  Scales. — The  SR  shall  be  0.3  grain 
(19  milligrams). 

SR.6.  For  Animal,  Livestock,  Axle-Load,  and  Vehicle  Scales. 

SR.6.1.  Not  Equipped  With  Balance  Indicators. — The  SR 

shall  be  twice  the  value  of  the  minimum  graduated  inter¬ 
val  on  the  weighbeam,  or  0.2  percent  of  the  nominal  ca¬ 
pacity  of  the  scale,  whichever  is  less. 

SR.6.2.  Equipped  With  Balance  Indicators. — The  SR  shall 
be  the  value  of  the  minimum  graduated  interval  on  the 
weighbeam. 

SR.7.  For  Railway  Track  Scales. — The  SR  shall  be  three 
times  the  value  of  the  minimum  graduated  interval  on  the 
weighbeam,  or  100  pounds,  whichever  is  less. 


1974  Replacement  Sheet 


16 


Scales 


T.  TOLERANCES 

T.l.  Tolerance  Application. — Tolerance  values  shall  be  ap¬ 
plied  to  all  indications  and  recorded  representations  of  a 
scale. 

T.1.1.  To  Errors  of  Underregistration  and  Overregistra¬ 
tion. — The  tolerances  hereinafter  prescribed  shall  be  ap¬ 
plied  equally  to  errors  of  underregistration  and  errors  of 
overregistration. 

T.1.2.  To  Scales  With  Multiple  Elements. — Tolerances 
shall  be  applied  independently  to  each  indicating  and  re¬ 
cording  element  of  a  scale.  However,  the  following  require¬ 
ments  pertaining  to  analog  and  digital  elements  shall 
also  apply : 

(a)  All  analog  indications  within  the  same  element 
shall  not  differ  from  one  another  and  all  digital 
elements  shall  not  differ  from  one  another. 

(b)  All  analog  indications  and  recorded  representa¬ 
tions  shall  not  differ  from  digital  indications  and 
recorded  representations  by  an  amount  greater 
than  the  value  of  the  minimum  graduated  inter¬ 
val  on  the  device,  except  the  elements  shall  not 
differ  under  a  no-load  zero  balance  condition. 

(c)  All  components  of  the  same  element  used  in  com¬ 
bination  (such  as  a  dial  and  unit  weights)  shall 
not  differ  by  an  amount  greater  than  the  appli¬ 
cable  tolerance  at  any  given  test  load. 

T.1.3.  To  Tests  Involving  Digital  Indications  or  Represen¬ 
tations. — To  the  tolerances  that  would  otherwise  be  ap¬ 
plied,  there  shall  be  added  an  amount  equal  to  one-half 
the  minimum  value  that  can  be  indicated  or  recorded. 

T.1.4.  To  Shift  Tests. — Basic  tolerances  shall  be  applied. 

T.l. 5.  To  Increasing-Load  Tests. — Basic  tolerances  shall 
be  applied. 

T.l. 6.  To  Decreasing-Load  Tests  on  Automatic-Indicating 
Scales. — One  and  one-half  (1.5)  times  basic  tolerances 
shall  be  applied. 

T.l. 7.  To  Ratio  Tests. — Three  fourths  (0.75)  of  basic  tol¬ 
erances  shall  be  applied. 
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T.2.  Minimum  Tolerance  Values. 

T.2.1.  General. — Except  for  prescription,  jewelers,  cream- 
test,  moisture-test,  animal,  livestock,  crane,  construction 
material  hopper,  and  railway  track  scales,  the  mainte¬ 
nance  tolerance  and  the  acceptance  tolerance  applied  to  a 
scale  shall  be  not  smaller  than  the  appropriate  value 
shown  in  table  3  or  one-half  the  value  of  the  minimum 
graduated  interval,  whichever  is  less.  [Amended  1974] 

T.2.2.  For  Prescription  Scales. — The  minimum  tolerance 
shall  be  0.1  grain  (6  milligrams).  [Amended  1972] 

T.2.3.  For  Jewelers  Scales. — The  minimum  tolerance  shall 
be  0.1  grain  (6  milligrams). 

T.2.4.  For  Cream-Test  Scales  and  Moisture-Test  Scales.— 
The  minimum  tolerance  shall  be  0.2  grain  (13  milligrams) . 

T.2.5.  For  Grain  Moisture-Test  Scales. — The  minimum 
tolerance  shall  be  250  milligrams.  [Added  1972] 

T.2.6.  For  Animal  Scales. — The  minimum  maintenance 
tolerance  and  acceptance  tolerance  shall  be  1  pound. 

T.2.7.  For  Livestock  Scales. — The  minimum  maintenance 
tolerance  and  acceptance  tolerance  shall  be  2  pounds,  or 
one-half  the  value  of  the  minimum  graduated  interval, 
whichever  is  greater. 

T.2.8.  For  Crance  and  Construction  Material  Hopper 
Scales. — The  minimum  tolerance  shall  be  0.1  percent  of 
the  weighing  capacity  of  the  scale  or  the  value  of  the 
smallest  unit,  whichever  is  less.  [Amended  1974] 

T.2.9.  For  Railway  Track  Scales. — The  minimum  toler¬ 
ance  shall  be  30  pounds. 
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TABLE  3.— MINIMUM  TOLERANCE  VALUES  FOR  SCALES 
EXCEPT  PRESCRIPTION,  JEWELERS,  CREAM-TEST,  MOIS¬ 
TURE-TEST,  ANIMAL,  LIVESTOCK,  CRANE,  CONSTRUCTION 
MATERIAL  HOPPER,  AND  RAILWAY  TRACK  SCALES 


(This  table  applies  where  the  appropriate  value  in  the  table  is  smaller  than  one-half 
the  value  of  the  minimum  graduated  interval  on  the  device  under  test.) 


Nominal  capactiy  for  non¬ 
automatic-indicating  scales* 
or 

Reading-face  capacity  for 
automatic-indicating  scales** 

Minimum  tolerance  value 

Pounds 

0  to  4,  incl 

Expressed 
in  grains 
15 

30 

1 

Expressed 
in  ounces 

x4i 

He 

Vs 

He 

y2 

H 

IK 

2 

4 

8 

Expressed 
in  pounds 
0.002 
.004 
.008 
.012 
.031 
.047 
.078 
.125 
.250 
.500 

1 

2^ 

5 

10 

20 

25 

5  to  10,  incl 

11  to  20,  incl 

21  to  30,  incl 

31  to  50,  incl 

51  to  100,  incl 

101  to  150,  incl _ 

151  to  250,  incl 

251  to  500,  incl 

501  to  1,000,  incl  _ 

1,001  to  2,500,  incl 

2,501  to  5,000,  incl 

5,001  to  10,000,  incl 

10,001  to  20,000,  incl 

20,001  to  50,000,  incl 

Above  50,000 

♦Including,  in  addition,  scales  equipped  with  over-and-under  indicators. 
♦♦Excluding  scales  equipped  with  over-and-under  indicators.  (The  reading-face 
capacity  of  a  multi-revolution  scale  shall  be  the  total  capacity  of  the  scale.) 

[Amended  1974] 
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T.3.  Basic  Tolerance  Values. 

T.3.1.  General. — Except  for  prescription,  jewelers,  cream- 
test,  moisture-test,  animal,  livestock,  crane,  axle-load, 
vehicle,  and  railway  track  scales,  and  wheel-load  weighers, 
the  basic  maintenance  and  acceptance  tolerances  shall  be 
as  shown  in  table  4  (for  scales  indicating  or  recording  in 
avoirdupois  units)  and  table  5  (for  scales  indicating  or 
recording  in  apothecaries  or  metric  units).  (Basic  toler¬ 
ance  values  include  the  minimum  tolerance  values  as  set 
forth  in  section  T.2.) 

T.3.2.  For  Prescription  Scales. — The  basic  maintenance 
and  acceptance  tolerance  shall  be  0.1  percent  of  the  test 
load.  [Amended  1972] 

T.3.3.  For  Jewelers  Scales. — The  basic  maintenance  and 
acceptance  tolerance  shall  be  0.1  percent  of  the  test  load. 

T.3.4.  For  Cream-Test  and  Moisture-Test  Scales. — The 

basic  maintenance  tolerance  (applied  on  an  18-gram  load) 
shall  be  0.5  grain  (32  milligrams).  The  basic  acceptance 
tolerance  shall  be  0.3  grain  (19  milligrams). 

T.3.5.  For  Animal,  Livestock,  Crane,  Axle-Load,  Hopper 
(Other  than  Grain  Hopper),  and  Vehicle  Scales. — The  basic 
maintenance  tolerance  shall  be  2  pounds  per  1,000  pounds 
of  test  load  (0.2  percent).  The  acceptance  tolerance 
shall  be  one-half  the  basic  maintenance  tolerance. 
[Amended  1973] 

T.3.6.  For  Railway  Track  Scales. — [Added  1973] 

T.3.6.1.  Weighing  Statically. — The  basic  maintenance  tol¬ 
erance  shall  be  2  pounds  per  1,000  pounds  of  test  load 
(0.2  percent).  The  acceptance  tolerance  shall  be  one-half 
the  basic  maintenance  tolerance.  [Added  1973] 

T.3.6.2.  Weighing  Upcoupled-In-Motion  Cars. — The  basic 
maintenance  and  acceptance  tolerance  shall  be  2  pounds 
per  1,000  pounds  of  test  load  (0.2  percent).  [Added  1973] 
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T.3.6.3.  Weighing  Coupled  In  Motion. — The  basic 
maintenance  and  acceptance  tolerances  shall  be  as 
follows : 

(a)  The  difference  between  the  motion  gross 
weight  value  and  the  static  weight  value  of 
the  test  train  shall  not  exceed  two  pounds  per 
1,000  pounds  (0.2  percent) . 

(b)  The  difference  between  the  motion  gross 
weight  values  and  the  static  weight  values  on 
100  car  weights  shall  not  exceed : 

( 1 )  0.2  percent  on  30  car  weights, 

( 2 )  0.5  percent  on  5  car  weights,  and 

( 3 )  1.0  percent  on  any  car  weight. 

[Amended  1974] 


T.3.7.  For  Wheel-Load  Weighers. — The  basic  maintenance 
tolerance  for  individual  wheel-load  weighers  shall  be  3 
percent  of  the  known  test  load.  The  basic  acceptance  tol¬ 
erance  shall  be  2  percent  of  the  known  test  load.  When 
two  wheel-load  weighers  are  marked  and  tested  as  a  pair, 
the  tolerance  shall  be  applied  to  the  sum  of  the  indications 
of  the  two  weighers,  and  the  pair  shall  be  approved  or 
rejected  upon  the  basis  of  the  combined  indications. 


TABLE  4.— BASIC  TOLERANCES  FOR  SCALES  INDICATING  OR  RECORDING  IN  AVOIRDUPOIS  UNITS, 
EXCEPT  FOR  PRESCRIPTION,  JEWELERS,  CREAM-TEST,  MOISTURE-TEST,  ANIMAL,  LIVESTOCK. 
CRANE,  AXLE-LOAD,  HOPPER  (OTHER  THAN  GRAIN  HOPPER),  VEHICLE,  AND  RAILWAY  TRACK 
SCALES,  AND  WHEEL-LOAD  WEIGHERS.  [Amended  1972] 

(See  T.I.,  T.2.,  and  T.3.) 


Scales 


19 


^  CO 
CO  ^ 

co  h 

O 

A  A 

8  g 


§  2 

5>-  S 

a  © 

8  g 


(N^COOOONCDOCOHNN^iOOOOiOOO 

OOOOhhhNNM^cOOMOOiONW 

©OOOOOOOOOO©©— ir-H<NCOTfi 
© 


hhNM^CDN 


co  S 
co  *g 
®  o, 

8  g 


(M  00  CO 


co 

CO  S 
CO  5 

2 

a.  a. 

8  g 


co  £ 
co  is 
<»  S 

a  © 


^00<M©©COi-i©t^(NTlHiOOO©iO©©iO 

OOrH^nCKNCOCO'^cOOJINOOiONOkOf' 

OOOOOOOOOOOHHINCOIONOO 

© 


Cl  M  ^  CO  CO  N  ^ 


1>  g 
co  S 
eo‘g 

P  CM  00  © 

g  H 

a  a 

8  g 

fcr- 


5.S 

©  _ 


hfi 

.5  o  <N  00  ©  (N  t*U>©iO©©©©iOO©©©© 
T3rS<  ^  rHHdM^lONOlOOOO 

-3^  ^  hhincO^ 

g  I 

SoCNTfiOO  Or-i<N^t^©iO©©©©iO©©©© 
o  fX,  HHCICO'^,lONOlOOO 


©  ©  © 
©  ©  © 
©  00  © 


©  ©  © 
_  -  ©  ©  © 
<M  CO  ©  00 


1972  Replacement  Sheet 


1,000  and  over  0.1  percent  of  test  load  0.05  percent  of  test  load 


20 


Scales 


TABLE  5.— BASIC  TOLERANCES  FOR  SCALES  INDICATING  OR 
RECORDING  IN  EITHER  APOTHECARIES  OR  METRIC  UNITS 
EXCEPT  FOR  PRESCRIPTION,  JEWELERS,  CREAM-TEST, 
MOISTURE  TEST,  ANIMAL,  LIVESTOCK,  CRANE,  AXLE¬ 
LOAD,  HOPPER  (OTHER  THAN  GRAIN  HOPPER),  VEHICLE, 
AND  RAILWAY  TRACK  SCALES,  AND  WHEEL-LOAD 
WEIGHERS.  [Amended  1972] 

(See  T.I.,  T.2.,  and  T.3.) 


Test  load 

Maintenance 

tolerances 

Acceptance 

tolerances 

From 

to  but 

Expressed  in 

Expressed  in 

not  in- 

Grains 

Grains 

eluding 

Ounces  apoth. 

0 

1 

1 

0.5 

1 

2 

2 

1.0 

2 

4 

4 

2.0 

4 

6 

7 

3.5 

6 

8 

10 

5.0 

8 

12 

12 

6.0 

Grams 

Milligrams 

Milligrams 

0 

10 

15 

8 

10 

20 

50 

25 

20 

40 

100 

50 

40 

60 

150 

75 

60 

100 

250 

125 

100 

150 

350 

175 

150 

200 

500 

250 

200 

300 

650 

325 

300 

400 

800 

400 

Grams 

Grams 

400 

500 

1.0 

0.5 

500 

750 

1.5 

0.75 

750 

1,000 

2.0 

1.0 

Kilograms 

1 

2 

4.0 

2.0 

2 

3 

5.5 

2.8 

3 

5 

7.5 

3.8 

5 

10 

11.0 

6.0 

10 

15 

15.0 

7.5 

15 

20 

19.0 

8.5 

20 

30 

25.0 

12.5 

30 

40 

35.0 

17.5 

40 

50 

45.0 

22.5 

50  kilograms 

0.1  percent  of 

0.05  percent  of 

and  over 

test  load 

test  load 

Scales 


23 


UR.  USER  REQUIREMENTS 

UR.l.  Selection  Requirements.  [Amended  1974] 

UR.1.1.  Value  of  The  Smallest  Unit  on  Primary  Indicat¬ 
ing  and  Recording  Elements. 

UR.1.1.1.  For  Retail  Food  Scales  Only. — The  value  of 
the  smallest  unit  on  a  scale  used  for  the  retail  sale  of 
foodstuffs,  with  a  nominal  capacity  of  50  pounds  or 
less,  shall  be  not  greater  than  1  ounce. 

UR.  1.1. 2.  For  Animal  Scales  Only. — The  value  of  the 
smallest  unit  shall  be  not  greater  than  1  pound. 

UR.  1.1. 3.  For  Livestock  Scales  Only.— The  value  of  the 
smallest  unit  shall  be  not  greater  than  5  pounds. 

UR.1.1.4.  For  Grain  Hopper  Scales  Only. — The  value 
of  the  smallest  unit  shall  be  not  greater  than  10  pounds 
for  scales  with  a  nominal  capacity  of  50,000  pounds  or 
less,  and  not  greater  than  20  pounds  for  scales  with  a 
nominal  capacity  of  more  than  50,000  pounds. 

UR.l. 1.5.  For  Crane  Scales  Only. — The  value  of  the 
smallest  unit  shall  be  not  greater  than  0.2  percent  of 
the  nominal  capacity  of  the  scale.  [Made  retroactive  as 
of  1972] 

UR.1.1.6.  For  Vehicle  Scales  and  Axle-Load  Scales 
Used  in  Combination. — The  value  of  the  smallest  unit 
on  a  scale  or  scales  used  to  determine  the  weight  of  a 
vehicle  shall  be  not  greater  than  20  pounds.  [Amended 
1973] 

UR.l. 1.7.  For  Railway  Track  Scales  Only. — The  value 
of  the  smallest  unit  shall  be: 

(a)  Not  greater  than  20  pounds  on  nonautomatic 
indicating  scales . 

(b)  Not  greater  than  100  pounds  on  automatic 
indicating  scales. 

(Nonretroctive  as  of  1971.) 
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UR.1.1.8.  For  Scales  With  Nominal  Capacities  of  500 
Pounds  or  More,  Other  Than  Animal,  Livestock,  Grain 
Hopper,  Crane,  Vehicle,  and  Railway  Track  Scales. — 
The  value  of  the  smallest  unit  shall  be  not  greater  than 
0.1  percent  of  the  nominal  capacity  of  the  scale  and  in 
any  case  not  greater  than  50  pounds.  (Note:  For  scales 
with  nominal  capacities  of  less  than  500  pounds,  refer 
to  paragraph  G-UR.1.1.  of  the  General  Code,  Suit¬ 
ability  of  Equipment.)  [Amended  1973] 

UR.2.  Installation  Requirements. 

UR.2.1.  Supports. — A  scale  that  is  portable  and  that  is 
being  used  on  a  counter  or  table  or  on  the  floor  shall  be 
so  positioned  that  it  is  firmly  and  securely  supported. 

UR.2.2.  Suspension  of  Hanging  Scale. — A  hanging  scale 
shall  be  freely  suspended  from  a  fixed  support  when  in 
use. 

UR.2.3.  Protection  Against  Wind  and  Weather  Effects.— 

The  indicating  elements,  the  lever  system  or  load  cells, 
and  the  load-receiving  element  of  a  permanently  installed 
scale,  and  the  indicating  elements  of  a  scale  not  intended 
to  be  permanently  installed,  shall  be  adequately  protected 
against  wind  and  weather  effects.  [Amended  1974] 

UR.2.4.  Foundation,  Supports,  and  Clearance. — The  foun¬ 
dation  and  supports  of  any  scale  installed  in  a  fixed  loca¬ 
tion  shall  be  such  as  to  provide  strength,  rigidity,  and 
permanence  of  all  components,  and  clearance  shall  be 
provided  around  all  live  parts  to  the  extent  that  no  con¬ 
tacts  may  result  when  the  load-receiving  element  is  empty 
and  throughout  the  weighing  range  of  the  scale.  On  motor 
truck  and  livestock  scales  the  clearance  between  the  load 
receiving  elements  and  the  coping  at  the  bottom  edge  of  the 
platform  shall  be  greater  than  at  the  top  edge  of  the  platform. 
( Nonretroactive  as  of  1973)  [Amended  1973] 


UR.2. 5.  Access  to  Pit. — Adequate  provision  shall  be  made 
for  ready  access  to  the  pit  of  a  permanently  installed  ve¬ 
hicle,  livestock,  or  animal  scale  for  purposes  of  inspec¬ 
tion  and  maintenance. 
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UR.2.6.  Approaches  to  Axle-Load  Scales. — At  each  end  of 
an  axle-load  scale  there  shall  be  a  straight  approach  in  the 
same  plane  as  the  platform,  of  sufficient  length  and  width 
to  insure  the  level  positioning  of  vehicles  during  weight 
determinations. 

UR.2.7.  Stock  Racks. — A  livestock  or  animal  scale  shall  be 
equipped  with  a  suitable  stock  rack,  with  gates  as  required, 
which  shall  be  securely  mounted  on  the  scale  platform. 
Adequate  clearances  shall  be  maintained  around  the  outside 
of  the  rack. 

UR.2.8.  Hoists. — On  motor  vehicle  scales  equipped  with 
means  for  raising  the  load  receiving  element  from  the  weigh¬ 
ing  element  for  vehicle  unloading,  suitable  means  shall  be 
provided  so  that  it  is  readily  apparent  to  the  weigher  when 
the  load  receiving  element  is  in  its  designed  weighing  posi¬ 
tion.  [Added  1973] 

UR.3.  Use  Requirements. 

UR.3.1.  Prepackaging  Scale.— A  scale  marked  with  the 
words  “For  Prepackaging  Use  Only”  or  with  a  statement 
of  similar  meaning  shall  be  used  only  for  putting  up  pack¬ 
ages  and  shall  not  be  used  for  direct  sales  of  commodities 
not  in  package  form  to  retail  customers. 

UR.3. 2.  Minimum  Load  on  Vehicle  Scale. — A  vehicle  scale 
shall  not  be  used  for  weighing  a  load  smaller  than  1,000 
pounds. 

UR.3.2.1.  Used  for  Weighing  Livestock. — A  vehicle 
scale  with  a  capacity  of  more  than  60,000  pounds  that 
is  adapted  to  weighing  livestock  shall  not  be  used  for 
weighing  net  loads  of  livestock  of  less  than  10,000 
pounds  when  the  value  of  the  smallest  unit  is  20 
pounds ;  or  less  than  5,000  pounds  when  the  value  of  the 
smallest  unit  is  10  pounds.  [Added  1974] 

UR.3.3.  Wet  Commodities. — Wet  fish  and  other  wet  com¬ 
modities  shall  be  weighed  only  on  scales  on  which  the  pans 
or  platforms  will  drain  properly. 

UR.3.4.  Lading. — A  scale  shall  not  be  used  for  weighing  a 
load  totaling  more  than  the  nominal  capacity  of  the  scale. 
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UR.3.5.  For  Wheel -Load  Weighers  Only. 

UR.3.5.1.  Use  in  Pairs. — When  wheel-load  weighers  are  to 
be  regularly  used  in  pairs,  both  weighers  of  each  such  pair 
shall  be  appropriately  marked  to  identify  them  as  weighers 
intended  to  be  used  on  combination. 

UR.3.5.2.  Level  Condition. — A  vehicle,  for  which  either 
an  axle-load  determination  or  a  gross-load  determina¬ 
tion  is  being  made  utilizing  wheel-load  weighers,  shall 
be  in  a  reasonably  level  position  at  the  time  of  such 
determination. 

UR.4.  Maintnance  Requirements. 

UR.4.1.  Balance  Condition. — The  zero-load  adjustment  of 
a  scale  shall  be  maintained  so  that,  with  no  load  on  the 
load-receiving  element  and  with  all  load-counterbalancing 
elements  of  the  scale  such  as  poises,  drop  weights,  or 
counterbalance  weights  set  to  zero,  the  scale  shall  indi¬ 
cate  or  record  a  zero  balance  condition.  A  scale  not  equipped 
to  indicate  or  record  a  zero-load  balance  shall  be  main¬ 
tained  in  balance  under  any  no-load  condition. 

UR.4.2.  Level  Condition. — If  a  scale  is  equipped  with  a 
level-indicating  means,  the  scale  shall  be  maintained  in 
level. 

UR.4.3.  Scale  Modifications. — Neither  the  length  nor  the 
width  of  the  load-receiving  element  of  a  scale  shall  be 
increased  beyond  the  manufacturer's  design  dimension, 
nor  shall  the  capacity  of  a  scale  be  increased  beyond  its 
design  capacity  by  replacing  or  modifying  the  original  pri¬ 
mary  indicating  or  recording  element  with  one  of  a  higher 
capacity,  except  when  the  modification  has  been  approved 
by  competent  engineering  authority,  preferably  that  of 
the  engineering  department  of  the  manufacturer  of  the 
scale,  and  by  the  weights  and  measures  authority  having 
jurisdiction  over  the  scale. 
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UR.4.4.  Single-Draft  Vehicle  Weighing. — A  highway  ve¬ 
hicle  or  a  coupled  highway-vehicle  combination  shall  be 
commercially  weighed  on  a  vehicle  scale  only  as  a  single 
draft.  That  is,  the  total  weight  of  such  a  vehicle  or  com¬ 
bination  shall  not  be  determined  by  adding  together  the 
results  obtained  by  separately  and  not  simultaneously 
weighing  each  end  of  such  vehicle  or  individual  elements 
of  such  coupled  combination.  However, 

(a)  the  weight  of  a  coupled  combination  may  be  deter¬ 
mined  by  uncoupling  the  various  element  (tractor, 
semitrailer,  trailer),  weighing  each  unit  separately  as 
a  single  draft,  and  adding  together  the  results  and, 

(b)  the  weight  of  a  vehicle  or  coupled-vehicle  combina¬ 
tion  may  be  determined  by  adding  together  the 
weights  obtained  while  all  individual  elements  are 
resting  simultaneously  on  more  than  one  scale 
platform. 


[Footnote] — Prepackaging  scales  (and  other  commercial  devices)  used 
for  putting  up  packages  in  advance  of  sale  are  acceptable  for  use  in 
commerce  if  all  appropriate  provisions  of  Handbook  44  are  met.  Users 
of  such  devices  must  be  alert  to  the  legal  requirements  relating  to  the 
declaration  of  quantity  on  a  package.  Such  requirements  are  to  the 
effect  that,  on  the  average,  the  contents  of  the  individual  packages  of  a 
particular  commodity  comprising  a  lot,  shipment,  or  delivery  must 
contain  at  least  the  quantity  declared  on  the  label.  The  fact  that  a  pre¬ 
packaging  scale  may  overregister,  but  within  established  tolerances, 
and  is  approved  for  commercial  service  is  not  a  legal  justification  for 
packages  to  contain,  on  the  average,  less  than  the  labeled  quantity. 
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DEFINITIONS  OF  TERMS 

The  terms  defined  here  have  a  special  and  technical  mean¬ 
ing  when  used  in  the  Scale  Code. 

animal  scale.  A  livestock  scale  designed  for  weighing  single  heads  of 
livestock. 

automatic  hopper  scale.  One  adapted  to  the  automatic  weighing  of 
bulk  commodity  in  successive  drafts  of  predetermined  amounts. 
(This  is  not  an  “automatic-indicating  scale”  as  defined.) 

automatic-indicating  scale.  One  on  which  the  weights  of  applied  loads 
of  various  magnitudes  are  automatically  indicated  throughout  all 
or  a  portion  of  the  weighing  range  of  the  scale.  (A  scale  that  auto¬ 
matically  weighs  out  commodity  in  predetermined  drafts,  such  as 
an  automatic  hopper  scale,  a  packaging  scale,  and  the  like,  is  not 
an  “automatic-indicating”  scale.) 

axle-load  scale.  A  scale,  permanently  installed  in  a  fixed  location, 
having  a  load-receiving  element  specially  adapted  to  determining 
the  combined  load  of  all  wheels  (1)  on  a  single  axle  or  (2)  on  a 
tandem  axle,  of  a  highway  vehicle. 

balance  indicator.  A  combination  of  elements,  one  or  both  of  which 
will  oscillate  with  respect  to  the  other,  for  indicating  the  balance 
condition  of  a  nonautomatic-indicating  scale.  The  combination  may 
consist  of  two  indicating  edges,  lines,  or  points,  or  a  single  edge, 
line,  or  point  and  a  graduated  scale. 

balance,  zero-load.  See  zero-load  balance. 

balancing  mechanism.  A  mechanism  (including  a  balance  ball)  that 
is  designed  for  adjusting  a  scale  to  an  accurate  zero-load  balance 
condition. 

beam.  See  weighbeam. 

beam  scale.  One  on  which  the  weights  of  loads  of  various  magnitudes 
are  indicated  solely  by  means  of  one  or  more  weighbeam  bars  either 
alone  or  in  combination  with  counterpoise  weights. 

bench  scale.  See  counter  scale. 

checkweighing  scale.  One  used  to  verify  predetermined  weight  within 
prescribed  limits. 

coal-mine  scale.  One  used  at  a  coal  mining  operation  for  determining 
the  basic  wages  of  miners  on  a  production  basis. 

computing  scale.  One  that  indicates  the  money  values  of  amounts  of 
commodity  weighed,  at  predetermined  unit  prices,  throughout  all 
or  part  of  the  weighing  range  of  the  scale. 

construction  material  hopper  scale.  A  scale  adapted  to  weighing  con¬ 
struction  materials  such  as  sand,  gravel,  cement,  and  hot  oil. 

counter  scale.  One  which,  by  reason  of  its  size,  arrangement  of  parts, 
and  moderate  nominal  capacity,  is  adapted  for  use  on  a  counter 
or  bench.  Sometimes  called  bench  scale. 

counterbalance  weight.  One  intended  for  application  near  the  butt  of 
a  weighbeam  for  zero-load  balancing  purposes. 


Scales 


25 


DEFINITIONS  OF  TERMS 

The  terms  defined  here  have  a  special  and  technical  mean¬ 
ing  when  used  in  the  Scale  Code. 

animal  scale.  A  livestock  scale  adapted  to  weighing  single  heads  of 
livestock. 

automatic  hopper  scale.  One  adapted  to  the  automatic  weighing  of 
bulk  commodity  in  successive  drafts  of  predetermined  amounts. 
(This  is  not  an  “automatic-indicating  scale”  as  defined.) 

automtaic-indicating  scale.  One  on  which  the  weights  of  applied  loads 
of  various  magnitudes  are  automatically  indicated  throughout  all 
or  a  portion  of  the  weighing  range  of  the  scale.  (A  scale  that  auto¬ 
matically  weighs  out  commodity  in  predetermined  drafts,  such  as 
an  automatic  hopper  scale,  a  packaging  scale,  and  the  like,  is  not 
an  “automatic-indicating”  scale.) 

axle-load  scale.  A  scale,  permanently  installed  in  a  fixed  location, 
having  a  load-receiving  element  specially  adapted  to  determining 
the  combined  load  of  all  wheels  (1)  on  a  single  axle  or  (2)  on  a 
tandem  axle,  of  a  highway  vehicle. 

balance  indicator.  A  combination  of  elements,  one  or  both  of  which 
will  oscillate  with  respect  to  the  other,  for  indicating  the  balance 
condition  of  a  nonautomatic-indicating  scale.  The  combination  may 
consist  of  two  indicating  edges,  lines,  or  points,  or  a  single  edge, 
line,  or  point  and  a  graduated  scale. 

balance,  zero-load.  See  zero-load  balance. 

balancing  mechanism.  A  mechanism  (including  a  balance  ball)  that 
is  designed  for  adjusting  a  scale  to  an  accurate  zero-load  balance 
condition. 

beam.  See  weighbeam. 

beam  scale.  One  on  which  the  weights  of  loads  of  various  magnitudes 
are  indicated  solely  by  means  of  one  or  more  weighbeam  bars  either 
alone  or  in  combination  with  counterpoise  weights. 

bench  scale.  See  counter  scale. 

checkweighing  scale.  One  used  to  verify  predetermined  weight  within 
prescribed  limits. 

coal-mine  scale.  One  used  at  a  coal  mining  operation  for  determining 
the  basic  wages  of  miners  on  a  production  basis. 

computing  scale.  One  that  indicates  the  money  values  of  amounts  of 
commodity  weighed,  at  predetermined  unit  prices,  throughout  all 
or  part  of  the  weighing  range  of  the  scale. 

counter  scale.  One  which,  by  reason  of  its  size,  arrangement  of  parts, 
and  moderate  nominal  capacity,  is  adapted  for  use  on  a  counter 
or  bench.  Sometimes  called  bench  scale. 

counterbalance  weight.  One  intended  for  application  near  the  butt  of 
a  weighbeam  for  zero-load  balancing  purposes. 
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counterpoise  weight.  A  slotted  or  “hanger”  weight  intended  for  appli¬ 
cation  near  the  tip  of  the  weighbeam  of  a  scale  having  a  multiple 
greater  than  1. 

crane  scale.  One  with  a  nominal  capacity  of  5,000  pounds  or  more 
designed  to  weigh  loads  while  these  are  suspended  freely  from  an 
overhead,  track-mounted  crane. 

cream-test  scale.  One  adapted  to  determining  the  butterfat  content 
of  milk,  cream,  or  butter. 

decreasing-load  test.  A  special  supplementary  test  for  automatic- 
indicating  scales  only,  during  which  the  performance  of  the  scale  is 
tested  when  the  load  is  being  reduced.  In  this  test,  an  observation 
is  made  with  a  test  Weight  load  equal  to  one-half  of  the  maximum 
applied  test  load. 

direct  sale.  A  sale  in  which  both  parties  in  the  transaction  are  present 
when  the  quantity  is  being  determined. 

equal-arm  scale.  A  scale  having  only  a  single  lever  with  equal  arms 
(that  is,  with  a  multiple  of  1),  equipped  with  two  similar  or  dis¬ 
similar  load-receiving  elements  (pan,  plate,  platter,  scoop,  or  the 
like),  one  intended  to  receive  material  being  weighed  and  the  other 
intended  to  receive  weights.  There  may  or  may  not  be  a  weighbeam 
(“side  bar”). 

fractional  bar.  A  weighbeam  bar  of  relatively  small  capacity,  for 
obtaining  indications  intermediate  between  notches  or  graduations 
on  a  main  or  tare  bar. 

grain  hopper  scale.  One  adapted  to  the  weighing  of  individual  loads 
of  grain  of  varying  magnitude. 

grain-moisture-test  scale.  One  adapted  to  weigh  samples  of  grain  to 
be  used  in  grain  moisture  determinations. 

hopper  scale.  A  scale  designed  for  weighing  bulk  commodities  whose 
load-receiving  element  is  a  tank,  box,  or  hopper  mounted  on  a 
weighing  element.  See  also  automatic  hopper  scale  and  grain  hop¬ 
per  scale. 

increasing-load  test.  The  normal  basic  performance  test  for  a  scale, 
in  which  observations  are  made  as  increments  of  test-weight  load 
are  successively  added  to  the  load-receiving  element  of  the  scale. 

indicator,  balance.  See  balance  indicator. 

jewelers  scale.  One  adapted  to  weighing  gems  and  precious  metals. 

livestock  scale.  One  equipped  with  stock  racks  and  gates  and  adapted 
to  weighing  livestock  standing  on  the  scale  platform. 

load  cell.  The  basic  weighing  element  of  a  load-cell  scale.  The  load 
cell,  whether  electric,  hydraulic,  or  pneumatic,  produces  a  signal 
proportional  to  the  load  applied. 

load-receiving  element.  That  element  of  a  scale  which  is  designed  to 
receive  the  load  to  be  weighed.  For  example,  platform,  deck,  rail, 
hopper,  platter,  plate,  scoop. 
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counterpoise  weight.  A  slotted  or  “hanger”  weight  intended  for  appli¬ 
cation  near  the  tip  of  the  weighbeam  of  a  scale  having  a  multiple 
greater  than  1. 

crane  scale.  One  with  a  nominal  capacity  of  5,000  pounds  or  more 
designed  to  weigh  loads  while  these  are  suspended  freely  from  an 
overhead,  track-mounted  crane. 

cream-test  scale.  One  adapted  to  determining  the  butterfat  content 
of  milk,  cream,  or  butter. 

decreasing-load  test.  A  special  supplementary  test  for  automatic- 
indicating  scales  only,  during  which  the  performance  of  the  scale  is 
tested  when  the  load  is  being  reduced.  In  this  test,  an  observation 
is  made  with  a  test  weight  load  equal  to  one-half  of  the  maximum 
applied  test  load. 

direct  sale.  A  sale  in  which  both  parties  in  the  transaction  are  present 
when  the  quantity  is  being  determined. 

equal-arm  scale.  A  scale  having  only  a  single  lever  with  equal  arms 
(that  is,  with  a  multiple  of  1),  equipped  with  two  similar  or  dis¬ 
similar  load-receiving  elements  (pan,  plate,  platter,  scoop,  or  the 
like),  one  intended  to  receive  material  being  weighed  and  the  other 
intended  to  receive  weights.  There  may  or  may  not  be  a  weighbeam 
(“side  bar”). 

fractional  bar.  A  weighbeam  bar  of  relatively  small  capacity,  for 
obtaining  indications  intermediate  between  notches  or  graduations 
on  a  main  or  tare  bar. 

grain  hopper  scale.  One  adapted  to  the  weighing  of  individual  loads 
of  grain  of  varying  magnitude. 

grain-moisture-test  scale.  One  adapted  to  weigh  samples  of  grain  to 
be  used  in  grain  moisture  determinations. 

hopper  scale.  A  scale  designed  for  weighing  bulk  commodities  whose 
load-receiving  element  is  a  tank,  box,  or  hopper  mounted  on  a 
weighing  element.  See  also  automatic  hopper  scale,  grain  hopper 
scale,  and  construction  material  hopper  scale. 

increasing-load  test.  The  normal  basic  performance  test  for  a  scale, 
in  which  observations  are  made  as  increments  of  test-weight  load 
are  successively  added  to  the  load-receiving  element  of  the  scale. 

indicator,  balance.  See  balance  indicator. 

jewelers  scale.  One  adapted  to  weighing  gems  and  precious  metals. 

livestock  scale.  A  scale  of  60,000  pounds  capacity  or  less  equipped 
with  stock  racks  and  gates  and  adapted  to  weighing  livestock  stand¬ 
ing  on  the  scale  platform. 

load  cell.  The  basic  weighing  element  of  a  load-cell  scale.  The  load 
cell,  whether  electric,  hydraulic,  or  pneumatic,  produces  a  signal 
proportional  to  the  load  applied. 
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load-receiving  element.  That  element  of  a  scale  which  is  designed  to 
receive  the  load  to  be  weighed.  Fgr  example,  platform,  deck,  rail, 
hopper,  platter,  plate,  scoop. 

main  bar.  A  principal  weighbeam  bar,  usually  of  relatively  large 
capacity  as  compared  with  other  bars  of  the  same  weighbeam.  (On 
an  automatic-indicating  scale  equipped  with  a  weighbeam,  the 
main  weighbeam  bar  is  frequently  called  the  “capacity”  bar.) 

main-weighbeam  elements.  The  combination  of  a  main  bar  and  its 
fractional  bar,  or  a  main  bar  alone  if  this  has  no  fractional  bar 
associated  with  it. 

minimum  tolerances.  Minimum  tolerances  are  the  smallest  values  that 
can  be  applied  to  a  scale.  Minimum  tolerances  are  determined  on 
the  basis  of  the  value  of  the  minimum  graduated  interval  or  the 
nominal  or  reading  face  capacity  of  the  scale.  (See  also  General 
Code  definition  for  basic  tolerances.) 

moisture-test  scale.  One  adapted  to  determining  the  moisture  con¬ 
tent  of  butter  or  cheese. 

multiple  of  a  scale.  In  general,  the  multiplying  power  of  the  entire 
system  of  levers  or  other  basic  weighing  elements.  (On  a  beam 
scale,  the  multiple  of  the  scale  is  the  number  of  pounds  on  the  load¬ 
receiving  element  that  will  be  counterpoised  by  1  pound  applied 
to  the  tip  pivot  of  the  weighbeam.) 

multi-revolution  scale.  An  automatic-indicating  scale,  having  a  nom¬ 
inal  capacity  that  is  a  multiple  of  the  reading-face  capacity  and 
that  is  achieved  by  more  than  one  complete  revolution  of  the 
indictor. 

nominal  capacity.  The  nominal  capacity  of  a  scale  is  (a)  the  largest 
weight  indication  that  can  be  obtained  by  the  use  of  all  of  the 
reading  or  recording  elements  in  combination,  including  the  amount 
represented  by  any  removable  weights  furnished  or  ordinarily  fur¬ 
nished  with  the  scale,  but  excluding  the  amount  represented  by 
any  extra  removable  weights  not  ordinarily  furnished  with  the 
scale,  and  excluding  also  the  capacity  of  any  auxiliary  weighing 
attachment  not  contemplated  by  the  original  design  of  the  scale, 
and  excluding  any  fractional  bar  with  a  capacity  less  than  21/6 
percent  of  the  sum  of  the  capacities  of  the  remaining  reading  ele¬ 
ments  or  (b)  the  capacity  marked  on  the  scale  by  the  manufac¬ 
turer,  whichever  is  less.  (See  also  nominal  capacity,  batching  scale; 
nominal  capacity,  hopper  scale.) 

nominal  capacity,  batching  scale.  The  nominal  capacity  of  a  batching 
scale  is  the  capacity  as  marked  on  the  scale  by  the  scale  manu¬ 
facturer,  or  the  sum  of  the  products  of  the  volume  of  each  of  the 
individual  hoppers,  in  terms  of  cubic  feet,  times  the  weight  per 
cubic  foot  of  the  heaviest  material  weighed  in  each  hopper,  which¬ 
ever  is  less. 

nominal  capacity,  hopper  scale.  The  nominal  capacity  of  a  hopper 
scale  is  the  capacity  as  marked  on  the  scale  by  the  scale  manu¬ 
facturer,  or  the  product  of  the  volume  of  the  hopper  in  bushels  or 
cubic  feet  times  the  maximum  weight  per  bushel  or  cubic  foot,  as 
the  case  may  be,  of  the  commodity  normally  weighed,  whichever 
is  less. 

nose-iron.  A  slidably-mounted,  manually-adjustable  pivot  assembly 
for  changing  the  multiple  of  a  lever. 
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over-and -under  indicator.  An  automatic-indicating  element  incorpo¬ 
rated  in  or  attached  to  a  scale  and  comprising  an  indicator  and  a 
graduated  scale  with  a  central  or  intermediate  “zero”  graduation 
and  a  limited  range  of  weight  graduations  on  either  side  of  the  zero 
graduation,  for  indicating  weights  greater  than  and  less  than  the 
predetermined  values  for  which  other  elements  of  the  scale  may 
be  set.  (A  scale  having  an  over-and-under  indicator  is  classed  as 
an  automatic  indicating  scale.) 

poise.  A  movable  weight  mounted  upon  or  suspended  from  a  weigh- 
beam  bar  and  used  in  combination  with  graduations,  and  frequently 
with  notches,  on  the  bar  to  indicate  weight  values.  (A  suspended 
poise  is  commonly  called  a  “hanging”  poise.) 

prepackaging  scale.  A  computing  scale  specially  designed  for  putting 
up  packages  of  random  weights  in  advance  of  sale. 

prescription  scale.  A  scale  or  balance  adapted  to  weighing  the  in¬ 
gredients  of  medicinal  and  other  formulas  prescribed  by  physicians 
and  others  and  used  or  intended  to  be  used  in  the  ordinary  trade 
of  pharmacists. 

ranges,  weight.  See  weight  ranges. 

ratio  test.  A  test  to  determine  the  accuracy  with  which  the  actual 
multiple  of  a  scale  agrees  with  its  designed  multiple.  This  test  is 
utilized  in  the  case  of  scales  employing  counterpoise  weights  and 
is  made  with  standard  test  weights  substituted  in  all  cases  for  the 
weights  commercially  used  on  the  scale.  (It  is  appropriate  to 
utilize  this  test  in  the  case  of  some  scales  not  employing  counter¬ 
poise  weights.) 

reading-face.  That  element  of  an  automatic-indicating  scale  on  which 
weight  values  are  automatically  indicated. 

reading-face  capacity.  The  largest  weight  that  may  be  indicated  on 
the  reading  face,  exclusive  of  the  application  of  any  unit  weights, 
weight  ranges,  or  other  elements. 

recording  scale.  One  on  which  the  weights  of  applied  loads  may  be 
permanently  recorded  on  a  tape,  ticket,  card,  or  the  like  in  the 
form  of  a  printed,  stamped,  punched,  or  perforated  representation. 

scale.  See  specific  type  of  scale. 

sensitivity  requirement  (SR).  A  performance  requirement  for  a  non¬ 
automatic-indicating  scale;  specifically,  the  minimum  change  in 
the  position  of  rest  of  the  indicating  element  or  elements  of  the 
scale  in  response  to  the  increase  or  decrease,  by  a  specified  amount, 
of  the  test-weight  load  on  the  load-receiving  element  of  the  scale. 

shift  test.  A  test  intended  to  disclose  the  weighing  performance  of  a 
scale  under  off-center  loading. 
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tare  mechanism.  A  mechanism  (including  a  tare  bar)  that  is  designed 
for  determining  or  balancing  out  the  weight  of  packaging  mate¬ 
rial,  containers,  vehicles,  or  other  materials  that  are  not  intended 
to  be  included  in  net-weight  determinations. 

tare-weighbeam  elements.  The  combination  of  a  tare  bar  and  its  frac¬ 
tional  bar,  or  a  tare  bar  alone  if  this  has  no  fractional  bar  associat¬ 
ed  with  it. 


unit  weight.  One  contained  within  the  housing  of  an  automatic-indi¬ 
cating  scale  and  mechanically  applied  to  and  removed  from  the 
mechanism.  The  application  of  a  unit  weight  will  increase  the 
range  of  automatic  indication,  normally  in  increments  equal  to  the 
reading-face  capacity. 

vehicle  scale.  One  adapted  to  weighing  highway  vehicles,  loaded  or 
unloaded. 

weighbeam.  An  element  comprising  one  or  more  bars,  equipped  with 
movable  poises  or  means  for  applying  counterpoise  weights  or  both. 

weight  ranges.  Electrical  or  electro-mechanical  elements  incorporated 
in  an  automatic-indicating  scale  through  the  application  of  which 
the  range  of  automatic  indication  of  the  scale  is  increased,  nor¬ 
mally  in  increments  equal  to  the  reading-face  capacity. 

weight,  unit.  See  unit  weight. 

wheel-load  weigher.  A  compact,  self-contained,  portable  scale  spe¬ 
cially  adapted  to  determining  the  wheel  loads  of  vehicles  on  high¬ 
ways. 

zero-load  balance.  A  correct  weight  indication  or  representation  of 
zero  when  there  is  no  load  on  the  load-receiving  element.  (See  also 
zero-load  balance  for  an  automatic-indicating  scale,  zero-load  bal¬ 
ance  for  a  non-automatic-indicating  scale,  zero-load  balance  for  a 
recording  scale.) 

zero-load  balance  for  an  automatic-indicating  scale.  A  condition  in 
which  the  indicator  is  at  rest  at  or  oscillates  through  approximately 
equal  arcs  on  either  side  of  the  zero  graduation. 

zero-load  balance  for  a  nonautomatic-indicating  scale.  A  condition  in 
which  (a)  the  weighbeam  is  at  rest  at  or  oscillates  through  approx¬ 
imately  equal  arcs  above  and  below  the  center  of  a  trig  loop,  (b) 
the  weighbeam  or  lever  system  is  at  rest  at  or  oscillates  through 
approximately  equal  arcs  above  and  below  a  horizontal  position  or 
a  position  midway  between  limiting  stops,  or  (c)  the  indicator  of 
a  balance  indicator  is  at  rest  at  or  oscillates  through  approximately 
equal  arcs  on  either  side  of  the  zero  graduation. 

zero-load  balance  for  a  recording  scale.  A  condition  in  which  the  scale 
will  record  a  representation  of  zero  load. 

zone  of  uncertainty.  The  zone  between  adjacent  increments  on  a 
digital  device  in  which  the  value  of  either  of  the  adjacent  incre¬ 
ments  may  be  displayed. 
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BELT-CONVEYOR  SCALES 


A.  APPLICATION 

A.l. — This  code  applies  to  devices  installed  on  belt  convey¬ 
ors  for  the  purpose  of  weighing  bulk  materials  carried  by 
conveyors. 

A.2. — This  code  does  not  apply  to  equipment  for  the  dis¬ 
crete  weighing  of  objects  moving  on  conveyors,  to  weigh 
feeders  that  measure  quantity  on  a  time  basis,  to  check- 
weighers,  to  rate  indicators  or  controllers,  or  to  other  aux¬ 
iliary  devices  except  as  they  may  affect  the  weighing 
performance  of  the  device. 

A.3. — See  also  General  Code  requirements. 


S.  SPECIFICATIONS 

S.l.  Design  of  Indicating  and  Recording  Elements. 

5.1.1.  General. — A  belt-conveyor  scale  shall  be  equipped 
with  a  primary  indicating  element  in  the  form  of  a  master 
weight  totalizer  and  may  also  be  equipped  with  a  primary 
recording  element.  An  auxiliary  vernier  counter  used  for 
scale  calibration  shall  not  be  considered  part  of  the  master 
weight  totalizer. 

5.1.2.  Units. — A  belt-conveyor  scale  shall  indicate  or  re¬ 
cord  weight  units  in  terms  of  pounds  or  tons  or  decimal 
multiples  or  subdivisions  thereof. 

5.1.3.  Printer. — A  recording  element,  if  provided,  shall  be 
of  the  digital  type. 
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5.1.4.  Value  of  the  Smallest  Unit. — The  value  of  the 
smallest  unit  of  the  primary  indicating  or  recording  ele¬ 
ment  shall  not  be  greater  than  1/1200  of  the  rated  ca¬ 
pacity  of  the  device.  However,  provision  shall  be  made  so 
that  compliance  with  the  requirements  of  the  zero-load 
test  as  prescribed  in  N.3.1.  may  be  readily  and  accurately 
determined  in  20  minutes  operation. 

5.1.5.  Advancement  of  Primary  Indicating  or  Recording 
Elements. — The  primary  indicating  and  recording  ele¬ 
ments  shall  advance  only  when  the  belt  conveyor  is  in 
operation  and  running.  The  most  sensitive  indicating 
element  of  the  master  weight  totalizer  may  advance  con¬ 
tinuously  or  intermittently;  all  other  elements  shall  ad¬ 
vance  intermittently. 

5.2.  Design  of  Weighing  Elements. — A  belt-conveyor  scale 
shall  be  so  designed  as  to  combine  automatically  belt 
travel  with  belt  load  in  order  to  provide  a  determination  of 
the  weight  of  the  material  that  has  passed  over  the  scale. 

S.2.1.  Adjustable  Weighing  Elements. — An  adjustable 
element  that  can  affect  the  balance  or  the  calibration  of 
the  device  shall  be  held  securely  in  adjustment  and  shall 
not  be  adjustable  from  outside  the  device  unless  a  tool  is 
required  to  make  the  adjustment. 

5.3.  Marking  Requirements. — A  belt-conveyor  scale  shall 
be  marked  with  the  following  (Item  (d)  to  be  marked  after 
calibration) : 

(a)  The  rated  capacity  in  terms  of  units  of  weight  per 
hour. 

(b)  The  belt  speed  in  terms  of  feet  per  minute  at  which 
the  belt  will  deliver  the  rated  capacity. 

(c)  The  value  of  the  smallest  unit  on  the  master  weight 
totalizer. 

(d)  Number  of  weight  units  totalized  for  a  specific 
chain  (pounds  per  foot)  for  a  specific  number  of 
feet  of  belt  travel,  or  for  a  specific  load  of  test 
weights  for  a  specific  number  of  feet  of  belt  travel, 
or  for  a  specific  calibrating  plate  (pounds  per  foot) 
for  a  specific  number  of  feet  of  belt  travel. 
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N.l.  General. — Belt-conveyor  scales  are  capable  of  very  ac¬ 
curately  weighing  a  statically  applied  test  load,  yet  their 
ability  to  accurately  weigh  bulk  material  carried  on  a  mov¬ 
ing  loaded  belt  conveyor  may  be  detrimentally  affected  by 
the  conditions  of  the  installation.  Calibration  to  theoretical 
weight  figures  derived  from  designed  capacity  and  actual 
belt  speed  may  have  to  be  adjusted  to  compensate  for  effects 
of  belt  stiffness  and  tension.  Whenever  such  a  calibration 
adjustment  is  made,  a  simulated  test,  as  described  in  N.3.3., 
will  confirm  that  the  device  is  performing  satisfactorily. 
Whenever  feasible,  the  first  test  of  the  device  should  be  a 
Material  Test  in  accordance  with  N.3.2.  and  the  correlation 
with  the  Simulated  Test  (N.3.3.)  suitable  for  the  device 
should  be  verified.  Subsequent  tests  may  then  be  made  fol¬ 
lowing  one  of  the  simulated  test  procedures  described  under 
N.3.3. 

N.2.  Conditions  of  Tests. — A  belt  conveyor  scale  shall  be 
tested  after  it  is  installed  on  the  conveyor  with  which  it  is  to 
be  used  and  under  such  environmental  conditions  as  may 
normally  be  expected.  The  scale  shall  be  tested  at  between 
50  and  100  percent  of  rated  capacity.  Each  test  shall  be  not 
less  than : 

(a)  10  minutes  duration, 

(b)  3  circuits  (revolutions)  of  the  belt,  and 

(c)  500  significant  figures  on  the  master  weight 
totalizer. 

N.3.  Testing  Procedures. 

N. 3.1.  Zero  Load  Test.- — If  a  belt  conveyor  has  been  idle 
for  a  period  of  two  hours  or  more,  before  the  start  of  the 
test  the  conveyor  shall  be  run  empty  for  not  less  than  15 
minutes.  The  test  shall  then  be  conducted  with  the  belt 
conveyor  empty  for  an  interval  of  not  less  than  10  minutes 
and  not  less  than  three  circuits  of  the  belt.  The  counter 
shall  be  read  when  a  marked  spot  on  the  belt  passes  a 
marked  spot  on  the  conveyor  at  the  beginning  and  conclu¬ 
sion  of  the  test.  The  zero-load  test  error  shall  not  exceed 

O. 05  percent  of  the  rated  capacity  per  hour  of  test. 
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N.3.2.  Material  Test. — Use  bulk  material,  preferably  that 
material  for  which  the  device  is  normally  used.  Either 
pass  a  preweighed  quantity  of  material  over  the  belt- 
conveyor  scale  in  a  manner  as  similar  as  feasible  to  actual 
loading  conditions,  or  statically  weigh  (on  a  suitable  scale) 
all  material  that  has  passed  over  the  belt-conveyor  scale 
during  a  Material  Test.  Means  for  weighing  the  material 
test  load  will  depend  on  the  capacity  of  the  belt-conveyor 
scale  and  availability  of  a  suitable  scale  for  the  test. 
Where  practicable,  the  substitution  method  of  weighing 
should  be  followed.  To  assure  that  the  test  load  is  accu¬ 
rately  weighed  and  determined,  the  following  precautions 
shall  be  observed : 

(a)  The  containers,  whether  they  be  railroad  cars, 
trucks,  or  boxes,  must  not  leak,  and  they  shall 
not  be  overloaded  to  the  point  that  material  will 
be  lost. 

(b)  Actual  empty  or  tare  weight  of  containers  shall 
be  determined  at  the  time  of  the  test.  Stencilled 
tare  weight  of  railway  cars  or  trucks  shall  not 
be  used. 

(c)  When  a  pre-weighed  test  load  is  passed  over  the 
scale,  the  belt-loading  hopper  shall  be  examined 
before  and  after  the  test  to  assure  that  the  hop¬ 
per  was  empty  and  that  only  the  material  of  the 
test  load  is  passed  over  the  scale. 

(d)  Any  scale  used  to  calibrate  a  test  load  of  product 
should,  as  a  prerequesite,  be  tested  first  with 
test  weights  with  a  sufficient  number  of  known 
test  loads  to  permit  the  compensation  for  any 
apparent  ratio  errors  during  the  Material  Test. 

(e)  When  a  railway  track  scale  is  used  to  weigh  the 
test  load,  not  more  than  24  hours  should  elapse 
between  the  test  on  the  belt-conveyor  scale  and 
the  determination  of  the  weight  of  the  test  load. 
When  other  scales  are  used,  the  elapsed  time 
should  be  not  more  than  eight  hours. 

(f )  The  test  shall  not  be  conducted  when  it  is  raining 
or  snowing  unless  adequate  precautions  are 
taken  to  assure  that  the  weight  of  the  test  load  is 
not  affected. 
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N.3.3.  Simulated  Tests. — One  of  the  following  tests,  in 
accordance  with  the  recommendation  of  the  belt-conveyor 
scale  manufacturer,  should  be  used : 

(a)  Chain  Test. — A  suitable  test  chain  of  the  free- 
roller  or  wheel  type,  stamped  with  a  certified 
weight  per  foot,  may  be  connected  to  a  station¬ 
ary  part  of  the  structure  and  allowed  to  ride  on 
the  belt  over  the  scale.  The  test  chain  should 
extend  across  all  scale  rollers  and,  in  addition, 
not  less  than  two  idler  rollers  before  and  beyond 
the  scale.  The  length  of  belt  that  has  passed  over 
the  scale  during  the  test  must  be  accurately 
measured  in  terms  of  feet.  The  test  load  is  the 
actual  belt  travel,  in  terms  of  feet,  divided  by  the 
marked  belt  travel,  in  terms  of  feet,  times  the 
marked  number  of  weight  units  totalized. 

(b)  Known  Weight  Test. — Test  weights  equal  to  the 
marked  test  load  may  be  placed  upon  or  sus¬ 
pended  from  that  portion  of  the  scale  which  sup¬ 
ports  the  belt.  The  length  of  belt  which  has 
passed  over  the  scale  during  the  test  must  be 
accurately  measured,  in  terms  of  feet.  The  test 
load  is  the  actual  belt  travel,  in  terms  of  feet, 
divided  by  the  marked  belt  travel,  in  terms  of 
feet,  times  the  marked  number  of  weight  units 
totalized. 

(c)  Calibrated  Plate  Test. — For  a  noncontact  scale 
where  mass  is  determined  by  absorption  of  en¬ 
ergy,  a  suitable  plate  calibrated  by  the  scale 
manufacturer  and  marked  in  equivalent  pounds 
per  foot  of  belt  may  be  used.  The  length  of  belt 
which  has  passed  over  the  scale  during  the  test 
must  be  accurately  measured  in  terms  of  feet. 
The  test  load  is  the  actual  belt  travel,  in  terms  of 
feet,  divided  by  the  marked  belt  travel,  in  terms 
of  feet,  times  the  marked  number  of  weight 
units  totalized. 
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T.  TOLERANCES 


T.l.  Application. — The  tolerances  hereinafter  prescribed 
shall  be  applied  to  errors  of  underregistration  and  to  errors 
of  overregistration. 

T.2.  Tolerance  Values. — Maintenance  and  acceptance  toler¬ 
ances  shall  be  0.5  percent  of  test  load. 


UR.  USER  REQUIREMENTS 

UR.l.  Selection  Requirements. — A  belt-conveyor  scale  shall 
be  operated  between  50  and  100  percent  of  its  rated  capacity. 

UR.2.  Installation  Requirements. 

UR.2.1.  Protection  From  Wind  and  Weather  Effects. — 

The  scale  and  the  conveyor  at  the  scale  shall  be  protected 
from  wind  and  weather  effects. 

UR.2.2.  Conveyor  Installation. — The  conveyor  may  be 
horizontal  or  inclined,  but,  if  inclined,  the  angle  shall  be 
such  that  slippage  of  material  along  the  belt  does  not 
occur.  Installation  shall  be  in  accordance  with  the  scale 
manufacturer’s  instructions.  Unless  the  scale  is  the  “non- 
contact”  or  nuclear  type,  or  is  installed  in  a  short  con¬ 
veyor  designed  and  furnished  by  the  scale  manufacturer 
or  built  to  the  scale  manufacturer’s  specifications,  the 
conveyor  shall  comply  with  the  following  minimum  re¬ 
quirements  to  assure  satisfactory  performance : 

(a)  If  the  belt  length  is  such  that  a  take-up  device  is 
required,  this  device  shall  be  of  the  counter- 
weighted  type  for  either  vertical  or  horizontal 
travel. 

(b)  The  scale  shall  be  installed  at  least  20  feet  or  5 
idler  spaces,  whichever  is  greater,  from  loading 
point,  skirting,  training  idlers,  head  or  tail 
pulley,  or  convex  curve  in  conveyor. 

(c)  There  shall  be  no  concave  curve  in  the  conveyor 
between  the  scale  and  the  loading  point.  A  con¬ 
cave  curve  beyond  the  scale  shall  start  no  closer 
than  70  feet  from  the  scale. 
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(d)  There  shall  be  no  trippers  in  the  conveyor. 

(e)  The  conveyor  shall  be  no  longer  than  2,000  feet 
from  head  to  tail  pulley. 

(f)  The  angle  of  the  troughing  idlers  shall  not  ex¬ 
ceed  35  degrees. 

(g)  The  idlers  on  the  scale  and  at  least  two  before 
and  two  after  the  scale  shall  be  concentric,  at  90 
degrees  to  the  belt  centerline  and  properly 
spaced. 

(h)  Conveyor  stringers  at  the  scale  and  for  no  less 
than  20  feet  before  and  beyond  the  scale  shall  be 
continuous  or  securely  joined  and  of  sufficient 
size  and  so  supported  as  to  eliminate  relative 
deflection  between  the  scale  and  adjacent  idlers 
when  under  load. 

(i)  Conveyor  belting  shall  be  no  heavier  than  is 
required  for  installation.  When  loaded  to  50 
percent  or  more  of  scale  capacity,  the  belt  shall 
contact  the  center  or  horizontal  portion  of  the 
idlers. 

UR.3.  Use  Requirements. 

UR.3.1.  Loading. — Feed  of  material  to  the  scale  shall  be 
controlled,  if  necessary,  to  assure  that  at  normal  operation 
the  material  flow  is  between  50  percent  and  100  percent 
of  the  rated  capacity. 

UR.3.2.  Maintenance. — Belt-conveyor  idlers  and  scale 
shall  be  maintained  in  accordance  with  scale  manufac¬ 
turer’s  instructions. 
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DEFINITIONS  OF  TERMS 


The  terms  defined  here  have  a  special  and  technical  mean¬ 
ing  when  used  in  the  Belt-Conveyor  Scale  Code. 

belt  conveyor.  An  endless  moving  belt  for  transporting  material  from 
place  to  place. 

belt-conveyor  scale.  A  device  installed  on  a  belt  conveyor  to  measure 
the  weight  of  bulk  material  being  conveyed. 

calibrated  plate.  A  suitable  metal  plate,  provided  by  the  scale  manu¬ 
facturer,  determined  to  have  the  same  effect  on  a  nuclear  scale  as 
a  specified  load  or  bulk  material  on  the  belt  conveyor.  A  calibrated 
plate  is  the  equivalent  of  a  test  chain  or  test  weights  used  with 
other  types  of  belt-conveyor  scales. 

concave  curve.  A  change  in  the  angle  of  inclination  of  a  belt  con¬ 
veyor  where  the  center  of  the  curve  is  above  the  conveyor. 

convex  curve.  A  change  in  the  angle  of  inclination  of  a  belt  conveyor 
where  the  center  of  the  curve  is  below  the  conveyor. 

conveyor  stringers.  Support  members  for  the  conveyor  on  which  the 
idlers  are  mounted. 

head  pulley.  The  pulley  at  the  discharge  end  of  the  belt  conveyor.  The 
power  drive  to  drive  the  belt  is  generally  applied  to  the  head  pulley. 

idler  space.  The  center-to-center  distance  between  idler  rollers  meas¬ 
ured  parallel  to  the  belt. 

idlers  or  idler  rollers.  Freely  turning  cylinders  mounted  on  a  frame  to 
support  the  conveyor  belt.  For  a  flat  belt  the  idlers  may  consist  of 
one  or  more  horizontal  cylinders  transverse  to  the  direction  of  belt 
travel.  For  a  troughed  belt,  the  idler  will  consist  of  one  or  more 
horizontal  cylinders  and  one  or  more  cylinders  at  an  angle  to  the 
horizontal  to  lift  the  sides  of  the  belt  to  form  a  trough. 

loading  point.  The  location  at  which  material  to  be  conveyed  is  ap¬ 
plied  to  the  conveyor. 

nuclear  type  (noncontact)  scale.  A  device  consisting  of  a  source  of 
nuclear  radiation  and  a  detector  for  that  radiation.  Absorption  of 
radiation  determines  the  mass  of  the  material  passing  between  the 
source  and  the  detector. 

rated  capacity.  That  value  representing  the  weight  that  can  be  de¬ 
livered  by  the  device  in  one  hour. 

simulated  test.  A  test  using  artificial  means  of  loading  the  scale  to 
determine  the  performance  of  a  belt-conveyor  scale. 

skirting.  Stationary  side  boards  or  sections  of  belt  conveyor  attached 
to  the  conveyor  support  frame  or  other  stationary  support  to  pre¬ 
vent  the  bulk  material  from  falling  off  the  side  of  the  belt. 

tail  pulley.  The  pulley  at  the  opposite  end  of  the  conveyor  from  the 
head  pulley. 
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take-up.  A  device  to  assure  sufficient  tension  in  a  conveyor  belt  that 
the  belt  will  be  positively  driven  by  the  drive  pulley.  A  counter- 
weighted  take-up  consists  of  a  horizontal  pulley  free  to  move  in 
either  the  vertical  or  horizontal  direction  with  dead  weights  ap¬ 
plied  to  the  pulley  shaft  to  provide  the  tension  required. 

test  chain.  A  device  consisting  of  a  series  of  rollers  or  wheels  linked 
together  in  such  a  manner  as  to  assure  uniformity  of  weight  and 
freedom  of  motion  to  reduce  wear,  with  consequent  loss  of  weight 
to  a  minimum. 

totalizer.  A  device  used  with  a  belt-conveyor  scale  to  indicate  the 
weight  of  material  which  has  been  conveyed  over  the  scale.  The 
master  weight  totalizer  is  the  primary  indicating  element  of  the 
belt-conveyor  scale.  An  auxiliary  vernier  counter  used  for  scale 
calibration  is  not  part  of  the  master  weight  totalizer.  Auxiliary 
remote  totalizers  may  be  provided.  The  totalizer  shows  the  ac¬ 
cumulated  weight  and  may  be  nonresettable  or  may  be  reset  to  zero 
to  measure  a  definite  amount  of  material  conveyed. 

training  idlers.  Idlers  of  special  design  or  mounting  intended  to  shift 
the  belt  sideways  on  the  conveyor  to  assure  the  belt  is  centered  on 
the  conveying  idlers. 

tripper.  A  device  for  unloading  a  belt  conveyor  at  a  point  between  the 
loading  point  and  the  head  pulley. 
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WEIGHTS 


A.  APPLICATION 

A.l. — This  code  applies  to  commercial  weights;  that  is, 
weights  used  in  connection  with  commercial  weighing 
devices. 

A.2. — This  code  does  not  apply  to  test  weights  or  to  other 
“standards”  of  mass. 

A.3. — See  also  General  Code  requirements. 


S.  SPECIFICATIONS 

5.1.  Material. — The  material  used  for  weights  shall  be  as 
follows : 

(a)  Weights  of  100  grains  or  6  grams  and  larger  shall 
be  made  of  a  metal,  or  a  metal  alloy,  not  softer  than 
brass. 

(b)  Weights  of  less  than  100  grains  may  be  made  of 
aluminum,  but  shall  not  be  made  of  iron  or  of  un¬ 
plated  steel,  except  stainless  steel. 

5.2.  Design. 

5.2.1.  Surface. — The  surface  of  a  weight  shall  be  smooth 
and  shall  not  be  coated  with  thick,  soft,  or  brittle  material. 
A  weight  of  more  than  30  grains  or  2  grams  shall  not  have 
sharp  edges,  points,  or  corners. 

5.2.2.  Ring. — A  ring  on  a  weight  shall  not  be  split  or  re¬ 
movable. 

5.3.  Adjusting  Material. — Adjusting  material  shall  be  se¬ 
curely  positioned  and  shall  not  project  beyond  the  surface 
of  the  weight. 
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S.4.  Marking  Requirements. 

5.4.1.  General. — A  weight  shall  be  marked  to  show  clearly 
its  nominal  value,  which  shall  include  identification  of  the 
unit ;  however,  the  nominal  value  of  a  weight  of  30  grains 
or  2  grams,  or  less,  may  be  designated  by  dots,  lines,  fig¬ 
ures,  distinctive  shape,  or  other  appropriate  means. 

5.4.2.  Apothecaries  Weights. — On  apothecaries  dram, 
ounce,  and  pound  weights,  the  letters  “ap”  shall  be  used 
in  combination  with  the  nominal  value  and  the  appropri¬ 
ate  abbreviation  of  or  symbol  for  the  unit. 

5.4.3.  Troy  Weights. — On  troy  ounce  and  pound  weights, 
the  letter  “t”  shall  be  used  in  combination  with  the  nomi¬ 
nal  value  and  the  appropriate  abbreviation  of  the  unit. 

5.4.4.  Metric  Weights. — On  metric  weights,  the  abbrevia¬ 
tions  “kg”,  “g”,  and  “mg”  shall  be  used  in  combination 
with  the  nominal  value  on  kilograms,  grams,  and  milli¬ 
grams,  respectively. 

5.4.5.  Carat  Weights. — On  carat  weights,  the  letter  “c” 
shall  be  used  in  combination  with  the  nominal  value. 

5.4.6.  Counterpoise  Weight. — A  counterpoise  weight  shall 
be  marked  to  show  clearly  both  its  nominal  value  and  the 
value  it  represents  when  used  on  the  multiplying-lever 
scale  for  which  it  is  intended. 
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N.l.  Testing  Procedures. — Commercial  weights  should  be 
tested  on  a  precision  balance  using  weights  which  meet  NBS 
Class  B  tolerances  or  equivalent. 


T.  TOLERANCES 

T.l.  In  Excess  and  In  Deficiency. — The  tolerances  herein¬ 
after  prescribed  shall  be  applied  equally  to  errors  in  excess 
and  errors  in  deficiency. 

T.2.  On  Avoirdupois  Weights. — The  maintenance  tolerances 
shall  be  as  shown  in  table  1.  Acceptance  tolerances  shall  be 
one-half  the  maintenance  tolerances. 

T.3.  On  Metric  Weights. — The  maintenance  tolerances  shall 
be  as  shown  in  table  2.  Acceptance  tolerances  shall  be  one- 
half  the  maintenance  tolerances. 

T.4.  On  Carat  Weights. — The  maintenance  tolerances  shall 
be  as  shown  in  table  2.  Acceptance  tolerances  shall  be  one- 
half  the  maintenance  tolerances. 

T.5.  On  Apothecaries  and  Troy  Weights. — The  maintenance 
tolerances  shall  be  as  shown  in  table  3.  Acceptance  toler¬ 
ances  shall  be  one-half  the  maintenance  tolerances. 
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TABLE  1.— MAINTENANCE  TOLERANCES  FOR  AVOIRDUPOIS 

WEIGHTS 


Nominal 

value 

Maintenance  tolerance 

Counterpoise  weights 

Equal-arm 

weights 

For  scales  with 
multiples  of  less 
than  1,000 

For  scales  with 
multiples  of 
1,000  and  over 

Ounces 

Grains 

Grains 

Grains 

V64 

0.1 

V32 

.3 

VlG 

.4 

i/8 

.5 

ii 

1.0 

1/2 

1.5 

1.0 

'  1 

1.7 

1.0 

2 

2.0 

1.0 

3 

2.0 

1.5 

4 

3.0 

1.5 

1.0 

5 

3.5 

1.5 

1.0 

6 

3.5 

1.5 

8 

4.0 

2.0 

1.5 

10 

4.0 

2.5 

2.0 

12 

5.0 

2.5 

2.0 

Pounds 

1 

5.0 

3.0 

2.5 

2 

7.0 

6.0 

4.0 

3 

9.0 

9.0 

5.0 

4 

11.0 

11.0 

6.0 

5 

15 

12.0 

6.5 

6 

17 

7 

19 

8 

21 

15.0 

9.0 

9 

23 

10 

25 

18.0 

10.0 

15 

28 

20 

30 

25 

35 

30 

40 

40 

45 

50 

50 
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TABLE  2.— MAINTENANCE  TOLERANCES  FOR 
METRIC  WEIGHTS 


Nominal  value 

Maintenance 

tolerance 

Milligrams 

Milligrams 

5  or  less 

0.1 

10 

.3 

20 

A 

30 

.6 

50 

.8 

100 

1.0 

200 

1.5 

300 

2.0 

500 

3.0 

Grams 

1 

4 

2 

6 

3 

8 

5 

10 

10 

15 

20 

20 

30 

30 

50 

40 

100 

70 

200 

100 

300 

150 

500 

175 

Kilograms 

1 

250 

2 

400 

3 

500 

5 

800 

10 

1,000 

20 

1,500 

Carats 

Milligrams 

0.25  (25  points) 

0.6 

or  less 

5  (50  points) 

1.0 

1.0 

1.5 

2.0 

2.0 

3.0 

3.0 

5.0 

4.0 

10.0 

6.0 

20.0 

10.0 

30.0 

12.0 

50.0 
ion  0 

15.0 

9K  O 
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TABLE  3. — MAINTENANCE  TOLERANCES  FOR 
APOTHECARIES  AND  TROY  WEIGHTS 


Nominal  value 

Maintenance  tolerance 

Grains 

Grains 

Milligrams 

1 

0.01 

0.6 

2 

.02 

1.3 

3 

.03 

2.0 

5 

.03 

2.0 

10 

.04 

2.5 

20 

.06 

4.0 

Scruples 

1 

0.06 

4.0 

2 

.10 

6.5 

Drams 

0.5 

0.07 

4.5 

1.0 

.10 

6.5 

2.0 

.20 

13.0 

3.0 

.30 

20.0 

4.0 

.40 

25.0 

5.0 

.50 

30.0 

6.0 

.60 

40.0 

Pennyweights 

1 

0.06 

4.0 

2 

.10 

6.5 

3 

.15 

10.0 

4 

.20 

13.0 

5 

.30 

20.0 

10 

.40 

25.0 

Ounces 

1 

0.4 

25.0 

2 

.6 

40.0 

3 

1.0 

65.0 

4 

1.5 

100.0 

5 

1.6 

105.0 

6 

1.8 

115.0 

7 

1.9 

125.0 

8 

2.0 

130.0 

9 

2.1 

135.0 

10 

2.2 

145.0 

11 

2.4 

155.0 

12 

2.5 

160.0 

20 

2.9 

190.0 

30 

3.7 

240.0 

50 

5.4 

350.0 

100 

7.7 

500.0 

200 

12.3 

800,0 

300 

15.4 

1000.0 

500 

23.1 

1500.0 

1000 

38.6 

2500.0 
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LIQUID-MEASURING  DEVICES 


A.  APPLICATION 

A.l. — This  code  applies  to  devices  used  for  the  measure¬ 
ment  of  liquids,  including  liquid  fuels  and  lubricants. 

A.2. — This  code  does  not  apply  to  the  following  devices : 

(a)  Meters  mounted  on  vehicle  tanks  (for  which  see 
Code  for  Vehicle-Tank  Meters) . 

(b)  Devices  used  for  dispensing  liquefied  petroleum 
gases  (for  which  see  Code  for  Liquefied  Petroleum 
Gas  Liquid-Measuring  Devices). 

(c)  Devices  used  for  dispensing  other  liquids  that  do 
not  remain  in  a  liquid  state  at  atmospheric  pres¬ 
sures  and  temperatures. 

(d)  Water  meters. 

( e )  Devices  used  solely  for  dispensing  a  product  in  con¬ 
nection  with  operations  in  which  the  amount  dis¬ 
pensed  does  not  affect  customer  charges. 

A.3. — See  also  General  Code  requirements. 
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Liquid-Measuring  Devices 

S.  SPECIFICATIONS 


S.l.  Design  of  Indicating  and  Recording  Elements  and  of 
Recorded  Representations. 

5.1.1.  Primary  Elements. 

5.1. 1.1.  General. — A  liquid-measuring  device  shall  be 
equipped  with  a  primary  indicating  element  and  may 
also  be  equipped  with  a  primary  recording  element. 

5.1. 1.2.  Units. — A  liquid-measuring  device  shall  indi¬ 
cate,  and  record  if  the  device  is  equipped  to  record,  its 
deliveries  in  terms  of  gallons,  quarts,  pints,  or  binary- 
submultiple  or  decimal  subdivisions  of  the  gallon. 

5.1. 1.3.  Value  of  Smallest  Unit. — The  value  of  the 
smallest  unit  of  indicated  delivery,  and  recorded  de¬ 
livery  if  the  device  is  equipped  to  record,  shall  not 
exceed  the  equivalent  of 

(a)  one  pint  on  retail  devices,  and 

(b)  one  gallon  on  wholesale  devices. 

5.1. 1.4.  Advancement  of  Indicating  and  Recording  Ele¬ 
ments. — Primary  indicating  and  recording  elements 
shall  be  susceptible  of  advancement  only  by  the  mechan¬ 
ical  operation  of  the  device.  However,  a  device  may  be 
cleared  by  advancing  its  elements  to  zero,  but  only  if 

(a)  the  advancing  movement,  once  started,  can¬ 
not  be  stopped  until  zero  is  reached,  or 

(b)  in  the  case  of  indicating  elements  only,  such 
elements  are  automatically  obscured  until  the 
elements  reach  the  correct  zero  position. 

5.1.2.  Graduations. 

5.1.2.1.  Length. — Graduations  shall  be  so  varied  in 
length  that  they  may  be  conveniently  read. 

5.1.2.2.  Width. — In  any  series  of  graduations,  the 
width  of  a  graduation  shall  in  no  case  be  greater  than 
the  width  of  the  minimum  clear  interval  between  grad¬ 
uations,  and  the  width  of  main  graduations  shall  be  not 
more  than  50  percent  greater  than  the  width  of  sub¬ 
ordinate  graduations.  Graduations  shall  in  no  case  be 
less  than  0.008  inch  in  width. 
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S.l.2.3.  Clear  Interval  Between  Graduations. — The 
clear  interval  shall  be  not  less  than  0.04  inch.  If  the 
graduations  are  not  parallel,  the  measurement  shall  be 
made 

(a)  along  the  line  of  relative  movement  between 
the  graduations  and  the  end  of  the  indicator, 
or 

(b)  if  the  indicator  is  continuous,  at  the  point  of 
widest  separation  of  the  graduations. 

S.1.3.  Indicators. 

5.1.3.1.  Symmetry. — The  index  of  an  indicator  shall  be 
symmetrical  with  respect  to  the  graduations  with  which 
it  is  associated  and  at  least  throughout  that  portion  of 
its  length  that  is  associated  with  the  graduations. 

5.1.3.2.  Length. — The  index  of  an  indicator  shall  reach 
to  the  finest  graduations  with  which  it  is  used,  unless 
the  indicator  and  the  graduations  are  in  the  same  plane, 
in  which  case  the  distance  between  the  end  of  the  indi¬ 
cator  and  the  ends  of  the  graduations,  measured  along 
the  line  of  graduations,  shall  be  not  more  than  0.04  inch. 

5.1.3.3.  Width. — The  width  of  the  index  of  an  indicator 
in  relation  to  the  series  of  graduations  with  which  it  is 
used  shall  be  not  greater  than 

(a)  the  width  of  the  widest  graduation,  and 

(b)  the  width  of  the  minimum  clear  interval  be¬ 
tween  graduations. 

When  the  index  of  an  indicator  extends  along  the  entire 
length  of  a  graduation,  that  portion  of  the  index  of  the 
indicator  that  may  be  brought  into  coincidence  with  the 
graduation  shall  be  of  the  same  width  throughout  the 
length  of  the  index  that  coincides  with  the  graduation. 

S.  1.3.4.  Clearance. — The  clearance  between  the  index 
of  an  indicator  and  the  graduations  shall  in  no  case  be 
more  than  0.06  inch. 

S.1.3. 5.  Parallax. — Parallax  effects  shall  be  reduced  to 
the  practicable  minimum. 
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4  Liquid-Measuring  Devices 

S.1.4.  For  Retail  Devices  Only,  Except  Slow-Flow  Meters. 

5. 1.4.1.  Indication  of  Delivery. — A  retail  liquid-fuel  de¬ 
vice  shall  be  constructed  to  show  automatically  its 
initial  zero  condition  and  the  amounts  delivered  up  to 
the  nominal  capacity  of  the  device. 

5.1.4.2.  Return  to  Zero. — The  primary  indicating  ele¬ 
ments,  and  primary  recording  elements  if  the  device  is 
equipped  to  record,  shall  be  readily  returnable  to  a 
definite  zero  indication.  However,  a  key-lock  or  other 
self-operated  device  may  be  equipped  with  cumulative 
indicating  or  recording  elements,  provided  that  it  is  also 
equipped  with  a  zero-return  indicating  element.  Means 
shall  be  provided  to  prevent  the  return  of  primary  indi¬ 
cating  elements,  and  of  primary  recording  elements  if 
the  device  is  so  equipped,  beyond  their  correct  zero 
position.  [Amended  1972] 

5.1.4.3.  Display  of  Unit  Price  and  Product  Identity. — 

In  a  device  of  the  computing  type  or  of  the  money-oper¬ 
ated  type,  means  shall  be  provided  for  displaying  on 
each  face  of  the  device  the  unit  price  at  which  the  device 
is  set  to  compute  or  to  deliver,  as  the  case  may  be,  and 
there  shall  be  conspicuously  displayed  on  each  side  of 
the  device  the  identity  of  the  product  that  is  being  dis¬ 
pensed.  If  a  device  is  so  designed  as  to  dispense  more 
than  one  grade,  brand,  blend,  or  mixture  of  product, 
means  also  shall  be  provided  for  displaying  on  each  face 
of  the  device  the  identity  of  the  grade,  brand,  blend,  or 
mixture  being  dispensed. 

5.1.4.4.  Money-Value  Computations. — Money-value 
computations  on  a  retail  device  shall  be  of  the  full¬ 
computing  type  in  which  the  money  value  at  a  single 
unit  price,  or  at  each  of  a  series  of  unit  prices,  shall  be 
computed  for  every  delivery  within  either  the  range  of 
measurement  of  the  device  or  the  range  of  the  comput¬ 
ing  elements,  whichever  is  less.  Value  graduations 
shall  be  supplied  and  shall  be  accurately  positioned.  The 
value  of  each  graduated  interval  shall  be  1  cent. 

5.1.4.5.  Travel  of  Indicator  on  Lubricant  Devices. — On 

a  lubricant  device,  if  the  most  sensitive  element  of  the 
indicating  system  utilizes  an  indicator  and  graduations, 
the  relative  movement  of  these  parts  corresponding  to 
a  delivery  of  1  pint  shall  be  not  less  than  1  inch. 
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S.1.5.  For  Wholesale  Devices  Only. 

5.1.5.1.  Travel  of  Indicator. — A  wholesale  device  shall 
be  readily  operable  to  deliver  accurately  any  quantity 
from  50  gallons  to  the  capacity  of  the  device.  If  the  most 
sensitive  element  of  the  indicating  system  utilizes  an 
indicator  and  graduations,  the  relative  movement  of 
these  parts  corresponding  to  a  delivery  of  1  gallon  shall 
be  not  less  than  0.20  inch. 

5.1.5.2.  Money  Values — Mathematical  Agreement. — - 

Any  digital  money-value  indication  and  any  recorded 
money  value  on  a  computing-type  device  shall  be  in 
mathematical  agreement  with  its  associated  quantity 
indication  or  representation  to  within  one  cent  of 
money  value. 

S.2.  Design  of  Measuring  Elements. 

5.2.1.  Vapor  Elimination. — A  liquid-measuring  device  or 
metering  system  shall  be  equipped  with  an  effective  vapor 
eliminator  or  other  effective  means  to  prevent  the  passage 
of  vapor  and  air  through  the  meter.  Vent  lines  from  the 
air  or  vapor  eliminator  shall  be  made  of  metal  tubing  or 
some  other  suitably  rigid  material. 

5.2.2.  Provision  for  Sealing. — Adequate  provision  shall 
be  made  for  applying  security  seals  in  such  a  manner  that 
no  adjustment  may  be  made  of 

(a)  any  measurement  element,  and 

(b)  any  adjustable  element  for  controlling  delivery 
rate  when  such  rate  tends  to  affect  the  accuracy 
of  deliveries. 

The  adjusting  mechanism  shall  he  readily  accessible  for 
purposes  of  affixing  a  security  seal  ( nonretroactive  as  of 
1965). 

5.2.3.  Directional  Flow  Valves. — Valves  intended  to  pre¬ 
vent  reversal  of  flow  shall  be  automatic  in  operation. 

5.2.4.  Stop  Mechanism. — If  stops  or  other  stroke-limiting 
elements  are  subject  to  direct  pressure  or  impact,  the 
security  of  their  position  shall  be  accomplished  by  posi¬ 
tive,  nonfrictional  engagement  of  parts,  and  they  shall 
be  adjustable  to  provide  for  deliveries  within  prescribed 
tolerances.  If  two  or  more  stops  or  other  elements  may 
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selectively  be  brought  into  operation  to  permit  deliveries 
of  predetermined  amounts,  the  position  for  the  proper 
setting  of  each  such  element  shall  be  accurately  defined, 
inadvertent  displacement  from  position  shall  be  ob¬ 
structed,  and  the  delivery  for  which  the  device  is  set  at 
any  time  shall  be  conspicuously  indicated. 

5.2.5.  For  Retail  Devices  Only. 

5.2.5.1.  Zero-Set-Back  Interlock. — A  retail  motor-fuel 
device  of  the  meter  type  shall  be  so  constructed  that, 
after  a  particular  delivery  cycle  has  been  completed  by 
movement  of  the  starting  lever  to  any  position  that 
shuts  off  the  device,  an  effective  automatic  interlock 
will  prevent  a  subsequent  delivery  being  started  until 
the  indicating  elements  and  recording  elements,  if  the 
device  is  equipped  and  activated  to  record,  have  been  re¬ 
turned  to  their  correct  zero  positions.  Provision  shall 
be  made  for  the  starting  lever  to  be  in  its  designed  shut¬ 
off  position  and  for  the  zero-set-back  interlock  to  be 
engaged  before  the  discharge  nozzle  can  be  returned  to 
its  designed  hanging  position  (nonretroactive  as  of 
1970). 

5.2.6.  For  Wholesale  Devices  Equipped  With  Automatic 
Temperature  Compensators. 

5.2.6.1.  Automatic  Temperature  Compensation. — A  de¬ 
vice  may  be  equipped  with  an  adjustable  automatic 
means  for  adjusting  the  indication  and  registration  of 
the  measured  volume  of  product  to  the  volume  at  60  °F. 

5.2.6.2.  Provision  for  Deactivating. — On  a  device 
equipped  with  an  automatic  temperature  compensating 
mechanism  that  will  indicate  or  record  only  in  terms  of 
gallons  compensated  to  60  °F,  provision  shall  be  made 
to  facilitate  the  deactivation  of  the  automatic  tempera¬ 
ture  compensating  mechanism  so  that  the  meter  may 
indicate,  and  record  if  it  is  equipped  to  record,  in  terms 
of  the  uncompensated  volume.  [Amended  1972] 

5.2.6.3.  Provision  for  Sealing  Automatic  Temperature 
Compensator. — Provision  shall  be  made  for  applying 
security  seals  in  such  a  manner  that  an  automatic 
temperature-compensating  system  cannot  be  discon- 
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nected  and  that  no  adjustment  may  be  made  to  the 
system. 

S.2.6.4.  Thermometer  Well  With  Automatic  Tempera¬ 
ture  Compensation. — Means  shall  be  provided  for  in¬ 
serting,  for  test  purposes,  a  mercury-in-glass  thermom¬ 
eter  either 

(a)  in  the  liquid  chamber  of  the  meter,  or 

(b)  in  the  meter  inlet  or  discharge  line  and  imme¬ 
diately  adjacent  to  the  meter. 

S.2.7.  For  Lubricant  Devices  Only. 

S.2.7.1.  Exhaustion  of  Supply. — On  a  lubricant  device 
other  than  one  of  the  meter  type,  means  shall  be  pro¬ 
vided  for  making  the  device  inoperable  or  for  giving  a 
conspicuous  and  distinct  warning  when  the  level  of  the 
supply  of  lubricant  becomes  so  low  as  to  endanger  the 
accuracy  of  measurement. 

S.3.  Design  of  Discharge  Lines  and  Discharge  Line  Valves. 

5.3.1.  Diversion  of  Measured  Liquid. — No  means  shall  be 
provided  by  which  any  measured  liquid  can  be  diverted 
from  the  measuring  chamber  of  the  meter  or  discharge 
lines  therefrom.  However,  two  delivery  outlets  may  be 
installed  on  a  motor-fuel  device  used  exclusively  in  the 
fueling  of  trucks  if  means  are  provided  to  insure  that 
liquid  can  flow  from  only  one  such  outlet  at  one  time. 

5.3.2.  Pump-Discharge  Unit. — If  a  pump-discharge  unit 
is  equipped  with  a  flexible  discharge  hose,  this  shall  be  of 
the  wet-hose  type. 

5.3.3.  Gravity-Discharge  Unit. — On  a  gravity-discharge 
unit,  the  discharge  hose  or  equivalent  pipe  shall  be  of  the 
dry-hose  type  with  no  shutoff  valve  at  its  outlet  end ;  how¬ 
ever,  the  discharge  line  may  have  a  shutoff  valve  at  or 
near  the  outlet  end,  provided  the  line  will  drain  to  the 
same  level  under  all  anticipated  conditions  of  product  dis¬ 
charge.  A  dry  hose  shall  be  of  such  stiffness  and  only  of 
such  length  as  to  facilitate  its  drainage.  The  inlet  end  of 
the  hose  or  of  an  equivalent  outlet  pipe  shall  be  of  such 
height  as  to  provide  for  proper  drainage.  There  shall  be 
incorporated  an  automatic  vacuum  breaker  or  equivalent 
means  to  prevent  siphoning  and  to  insure  the  rapid  and 
complete  drainage. 
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5.3.4.  Discharge  Hose. — A  discharge  hose  shall  be  ade¬ 
quately  reinforced. 

5.3.5.  Discharge  Valve. — A  discharge  valve  may  be  in¬ 
stalled  in  the  discharge  line  only  if  the  device  is  of  the 
wet-hose  type.  Any  other  shutoff  valve  on  the  discharge 
side  of  the  meter  shall  be  of  the  automatic  or  semiauto¬ 
matic  predetermined-stop  type  or  shall  be  operable  only 

(a)  by  means  of  a  tool  (but  not  a  pin)  entirely  sep¬ 
arate  from  the  device,  or 

(b)  by  mutilation  of  a  security  seal  with  which  the 
valve  is  sealed  open. 

5.3.6.  Antidrain  Valve. — In  a  wet-hose,  pressure-type  de¬ 
vice,  an  effective  antidrain  valve  shall  be  incorporated  in 
the  discharge  valve  or  immediately  adjacent  thereto. 

S.4.  Marking  Requirements. 

5.4.1.  Limitation  of  Use. — If  a  device  is  intended  to  meas¬ 
ure  accurately  only  products  having  particular  proper¬ 
ties,  or  to  measure  accurately  only  under  specific  installa¬ 
tion  or  operating  conditions,  or  to  measure  accurately 
only  when  used  in  conjunction  with  specific  accessory 
equipment,  these  limitations  shall  be  clearly  and  perma¬ 
nently  stated  on  the  device. 

5.4.2.  Air  Pressures. — If  a  device  is  operable  by  air  pres¬ 
sure,  the  air-pressure  gage  shall  show,  by  special  gradu¬ 
ations  or  otherwise,  the  maximum  and  minimum  working 
pressures  recommended  by  the  manufacturer. 

5.4.3.  For  Wholesale  Devices  Only. 

5.4.3.1.  Discharge  Rates. — A  wholesale  device  shall  be 
marked  to  show  its  designed  maximum  and  minimum 
discharge  rates.  However,  such  minimum  discharge 
rate  shall  not  exceed  20  percent  of  such  maximum  dis¬ 
charge  rate. 

5.4.3.2.  Temperature  Compensation. — If  a  device  is 
equipped  with  an  automatic  temperature  compensator, 
the  primary  indicating  elements,  recording  elements, 
and  recorded  representation  shall  be  clearly  and  con¬ 
spicuously  marked  to  show  that  the  volume  delivered 
has  been  adjusted  to  the  volume  at  60 °F. 
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N.l.  Test  Liquid. — A  liquid-measuring  device  shall  be  tested 
with  the  liquid  to  be  commercially  measured  or  with  a  liquid 
of  the  same  general  physical  characteristics. 

N.2.  Evaporation  and  Volume  Change. — Care  shall  be  ex¬ 
ercised  to  reduce  to  a  minimum,  evaporation  losses  and  vol¬ 
ume  changes  resulting  from  changes  in  temperature  of  the 
test  liquid. 

N.3.  Test  Drafts. 

N.3.1.  For  Retail  Piston-Type  and  Visible-Type  Devices. — 

Test  drafts  shall  include  the  full  capacity  delivery  and 
each  intermediate  delivery  for  which  the  device  is  de¬ 
signed. 

N.3.2.  For  Slow-Flow  Meters. — Test  drafts  shall  be  equal 
to  at  least  four  times  the  minimum  volume  that  can  be 
measured  by  the  device  and  indicated  through  either  a 
visible  indication  or  an  audible  signal. 

N.3.3.  For  Lubricant  Devices. — Tests  shall  include  a  draft 
of  1  quart,  and  may  include  drafts  of  1  pint,  4  quarts,  and 
6  quarts. 

N.3.4.  For  Other  Retail  Devices. — Tests  shall  include 
drafts  of  1  or  more  amounts,  including  drafts  of  at  least 
5  gallons. 

N.3.5.  For  Wholesale  Devices. — Test  drafts  should  be 
equal  to  at  least  the  amount  delivered  by  the  device  in  one 
minute  at  its  maximum  discharge  rate,  and  shall  in  no 
case  be  less  than  50  gallons. 

N.4.  Testing  Procedures. 

N.4.1.  Normal  Tests. — The  “normal”  test  of  a  device 
shall  be  made  at  the  maximum  discharge  rate  that  may  be 
anticipated  under  the  conditions  of  installation.  If  a 
wholesale  device  is  equipped  with  an  automatic  tempera¬ 
ture  compensator,  this  test  should  be  conducted  with  the 
temperature  compensator  deactivated. 

N.4.1.1.  Automatic  Temperature  Compensation  on 
Wholesale  Devices. — If  a  device  is  equipped  with  an 
automatic  temperature  compensator,  the  compensator 
shall  be  tested  by  comparing  the  volume  indicated  or 
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recorded  by  the  device  with  the  compensator  connected 
and  operating,  with  the  actual  delivered  volume  cor¬ 
rected  to  60  °F. 

N.4.2.  Special  Tests. — “Special”  tests,  to  develop  the  op¬ 
erating  characteristics  of  a  liquid-measuring  device  and 
any  special  elements  and  accessories  attached  to  or  associ¬ 
ated  with  the  device,  shall  be  made  as  circumstances  re¬ 
quire.  Any  test  except  as  set  forth  in  N.4.1.  shall  be  con¬ 
sidered  a  special  test. 

N.4.2. 1.  For  Slow-Flow  Meters. — A  “special”  test  of  a 
slow-flow  meter  shall  be  made  at  a  flow  rate  at  least  as 
small  as  twice  the  minimum  flow  rate,  and  not  smaller 
than  the  minimum  flow  rate,  to  which  the  meter  is  sub¬ 
jected,  according  to  the  particular  installation. 

N.4.2.2.  For  Retail  Motor-Fuel  Devices. — A  “special” 
test  of  a  retail  motor-fuel  device  shall  be  made  at  a 
minimum  discharge  rate  of 

(a)  5  gallons  per  minute, 

(b)  the  minimum  discharge  rate  marked  on  the 
device,  or 

(c)  the  minimum  discharge  rate  at  which  the  de¬ 
vice  will  deliver  when  equipped  with  an  auto¬ 
matic  discharge  nozzle  set  at  its  slowest  set¬ 
ting,  whichever  is  least. 

N.4.2.3.  For  Other  Retail  Devices. — “Special”  tests  of 
other  retail  devices  shall  be  made  at  a  minimum  dis¬ 
charge  rate  of 

(a)  50  percent  of  the  maximum  discharge  rate  de¬ 
veloped  under  the  conditions  of  installation, 
or 

(b)  the  minimum  discharge  rate  marked  on  the 
device,  whichever  is  less. 

N.4.2.4.  For  Wholesale  Devices. — “Special”  tests  of  a 
wholesale  device  shall  be  made  as  follows : 

(a)  At  a  minimum  discharge  rate  of  20  percent  of 
the  marked  maximum  discharge  rate  or  the 
minimum  discharge  rate  marked  on  the  de¬ 
vice,  whichever  is  less. 
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(b)  To  develop  the  operating  characteristics  of 
any  special  elements  and  accessories  attached 
to  or  associated  with  the  device. 

N.4.3.  Elapsed-Time  Tests. 

N.4.3.1.  Duration. — The  duration  of  an  elapsed-time 
test  on  a  liquid-measuring  device  shall  in  no  case  exceed 
24  hours. 

N.4.3.2.  Temperature  Adjustment. — In  an  elapsed-time 
test,  the  observed  error  on  the  delivery  made  after  the 
device  has  stood  unused  shall  be  “adjusted,”  if  neces¬ 
sary,  by  allowing  for  the  unavoidable  volume  change  of 
the  liquid  in  the  device  resulting  from  changes  in  tem¬ 
perature  occurring  during  the  period  of  nonuse  of  the 
device.  When  adjustments  are  necessary,  appropriate 
petroleum  measurement  tables  should  be  used. 
[Amended  1974] 

N.5.  Temperature  Correction  on  Wholesale  Devices  with 
Automatic  Temperature  Compensation. — Corrections  shall 
be  made  for  any  changes  in  volume  resulting  from  the  dif¬ 
ferences  in  liquid  temperatures  between  time  of  passage 
through  the  meter  and  time  of  volumetric  determination  in 
the  test  measure.  When  adjustments  are  necessary,  appro¬ 
priate  petroleum  measurement  tables  should  be  used. 
[Amended  1974] 
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Liquid-Measuring  Devices 
T.  TOLERANCES 


T.l.  Application. 

T.1.1.  To  Underregistration  and  to  Overregistration. — 
The  tolerances  hereinafter  prescribed  shall  be  applied  to 
errors  of  underregistration  and  errors  of  overregistration, 
whether  or  not  a  device  is  equipped  with  an  automatic 

temperature  compensator. 

T.2.  Tolerance  Values. 

T.2.1.  On  Retail  Devices  Except  Slow-Flow  Meters. — 
Maintenance  tolerances  and  acceptance  tolerances,  ex¬ 
cept  on  elapsed-time  tests,  shall  be  as  shown  in  table  1. 

T.2.2.  On  Slow-Flow  Meters. — Maintenance  tolerances 
and  accepted  tolerances  shall  be  as  shown  in  table  2. 

T.2.3.  On  Wholesale  Devices. — Maintenance  tolerances 
and  acceptances  tolerances,  except  on  elapsed-time  tests, 
shall  be  as  shown  in  table  3. 

TABLE  1.— TOLERANCES  FOR  RETAIL  DEVICES,  EXCEPT 
SLOW-FLOW  METERS  AND  EXCEPT  ON  ELAPSED-TIME 
TESTS 


Maintenance  tolerance 

Acceptance  tolerance 

Indication 

( On  normal  and  on 
special  tests) 

(On  normal  and  on 
special  tests) 

Gallons 

Cubic  inches 

Cubic  inches 

V2  or  less _ _ 

2 

1 

1 

3 

IV2 

2  _  _ 

4 

2 

3  _ _ 

5 

21/2 

4 

6 

3 

5  _ _ 

7 

31/2 

Over  5  _ 

Add  1  cubic  inch  per 

Add  V2  cubic  inch  per 

indicated  gallon 

indicated  gallon 

TABLE  2. — TOLERANCES  FOR  SLOW-FLOW  METERS 
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TABLE  3.— MAINTENANCE  AND  ACCEPTANCE  TOLERANCES 
ON  WHOLESALE  DEVICES,  EXCEPT  ON  ELAPSED-TIME  TESTS 


Indication 

On  normal  tests 

On  special  tests 

Maintenance 

tolerance 

Acceptance 

tolerance 

Maintenance 
and  acceptance 
tolerances 

Gallons 

Cubic  inches 

Cubic  inches 

Cubic  inches 

50  _  _ 

50 

25 

50 

Over  50 

Add  V2  cubic 

Add  cubic 

Add  1  cubic 

inch  per 

inch  per 

inch  per 

indicated 

indicated 

indicated 

gallon 

gallon 

gallon 

T.2.4.  On  Elapsed-Time  Tests. — Maintenance  tolerances 
on  elapsed-time  tests  of  liquid-measuring  devices  shall  be 
as  follows  : 

(a)  For  a  retail  device,  2  cubic  inches  on  a  test  ex¬ 
tending  over  a  period  of  1  hour  or  less,  plus  an 
additional  1/2  cubic  inch  for  each  hour  or  frac¬ 
tional  part  thereof  beyond  the  first  hour,  but  in 
no  case  more  than  6  cubic  inches. 

(b)  For  a  wholesale  device,  5  cubic  inches  per  hour. 

Acceptance  tolerances  shall  be  one-half  the  maintenance 
tolerances.  (The  error  to  which  these  tolerances  are  ap¬ 
plied  is  the  leakage  error.) 
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Liquid-Measuring  Devices  15 

UR.  USER  REQUIREMENTS 

UR.l.  Selection  Requirements. 

UR.1.1.  Length  of  Discharge  Hose. — The  length  of  the 
discharge  hose  on  a  retail  motor-fuel  device  shall  not  ex¬ 
ceed  18  feet,  measured  from  the  outside  of  the  housing  of 
the  device  to  the  inlet  of  the  discharge  nozzle,  unless  it 
can  be  demonstrated  that  a  longer  hose  is  essential  to 
permit  deliveries  to  be  made  to  receiving  vehicles  or  ves¬ 
sels.  (On  a  hose  that  is  coiled  or  otherwise  retained  or 
connected  inside  the  housing,  the  measurement  shall  be 
made  with  the  hose  fully  extended.)  Unnecessarily  re¬ 
mote  location  of  a  device  shall  not  be  accepted  as  justifica¬ 
tion  for  an  abnormally  long  hose.  [Amended  1972] 

UR.l. 1.1.  For  Marinas  and  Airports. — The  length  of 
the  discharge  hose  shall  he  as  short  as  'practicable,  and 
shall  not  exceed  50  feet  unless  it  can  he  demonstrated 
that  a  longer  hose  is  essential.  Discharge  hoses  exceed¬ 
ing  15  feet  in  length  shall  he  adequately  protected  from 
weather  and  other  environmental  factors  when  not  in 
use.  (Nonretroactive  as  of  1971,  and  to  become  retro¬ 
active  on  January  1,  197 U.) 

UR.2.  Installation  Requirements. 

UR.2.1.  Plumb  and  Level  Condition. — A  device  installed 
in  a  fixed  location  shall  be  installed  plumb  and  level,  and 
the  installation  shall  be  sufficiently  strong  and  rigid  to 
maintain  this  condition. 

UR.2.2.  Discharge  Rate. — A  device  shall  be  so  installed 
that  the  actual  maximum  discharge  rate  will  not  exceed 
the  rated  maximum  discharge  rate.  If  necessary,  means 
for  flow  regulation  shall  be  incorporated  in  the  installa¬ 
tion,  in  which  case  this  shall  be  fully  effective  and  auto¬ 
matic  in  operation. 

UR.2.3.  Suction  Head. — A  piston-type  device  shall  be  so 
installed  that  the  total  effective  suction  head  will  not  be 
great  enough  to  cause  vaporization  of  the  liquid  being  dis¬ 
pensed  under  the  highest  temperature  and  lowest  baro¬ 
metric  pressure  likely  to  occur. 
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UR.2.4.  Diversion  of  Liquid  Flow. — A  motor-fuel  device 
equipped  with  two  delivery  outlets  used  exclusively  in  the 
fueling  of  trucks  shall  be  so  installed  that  any  diversion 
of  flow  from  either  of  the  delivery  outlets  will  be  readily 
apparent. 


UR.3.  Use  Requirements. 

UR.3.1.  Return  of  Indicating  Element  to  Zero. — On  any 

device  used  in  making  individual  retail  deliveries  to  indi¬ 
vidual  consumers,  the  primary  indicating  element,  except 
totalizers  on  key-lock  or  other  self-operated  devices,  and 
the  primary  recording  element  if  the  device  is  equipped  to 
record,  shall  be  returned  to  zero  before  each  such  delivery. 

UR.3.2.  Unit  Price  and  Product  Identity. — On  a  retail 
device  there  shall  be  displayed  on  each  face  of  the  device 
the  price  at  which  the  product  is  offered  for  sale,  and  in 
the  case  of  a  computing  type  or  money-operated  type  the 
unit  price  at  which  the  device  is  set  to  compute  and  de¬ 
liver.  There  shall  also  be  conspicuously  displayed  on  each 
face  of  the  device  the  identity  of  the  product  that  is  being 
dispensed.  If  a  device  is  so  designed  as  to  dispense  more 
than  one  grade,  brand,  blend,  or  mixture  of  product,  there 
shall  also  be  displayed  on  each  face  of  the  device,  at  any 
time  the  device  is  in  service,  the  identity  of  the  grade, 
brand,  blend,  or  mixture  which  the  device  is  set  to  dis¬ 
pense.  [Amended  1972] 

UR.3.3.  Printed  Ticket. — Any  printed  ticket  issued  by  a 
device  of  the  computing  type  on  which  there  is  printed  the 
total  computed  price,  the  total  volume  of  the  delivery,  or 
the  price  per  gallon,  shall  have  shown  thereon  also  the 
other  two  values  (either  printed  or  in  clear  hand  script). 


UR.3.4.  Activation  of  Zero-Set-Back  Interlock  and  Posi¬ 
tion  of  Starting  Lever  and  Discharge  Nozzle. — On  a  re¬ 
tail  motor-fuel  device  the  starting  lever  shall  be  returned 
to  its  shutoff  position  and  the  zero-set-back  interlock  en¬ 
gaged  following  each  delivery  to  a  customer.  The  dis¬ 
charge  nozzle  shall  be  returned  to  its  designed  hanging 
position  following  each  delivery  to  a  customer  unless  the 
primary  indicating  and  recording  elements,  if  the  device 
is  equipped  and  activated  to  record,  have  been  returned  to 
a  definite  zero  indication. 
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UR.3.5.  Temperature  Compensation — Wholesale. 

UR.3.5.1.  Use  of  Automatic  Temperature  Compensa¬ 
tors. — If  a  wholesale  device  is  equipped  with  an  auto¬ 
matic  temperature  compensator,  this  shall  be  con¬ 
nected,  operable,  and  in  use  at  all  times.  Such  auto¬ 
matic  temperature  compensator  may  not  be  removed, 
nor  may  a  compensated  device  be  replaced  with  an  un¬ 
compensated  device,  without  the  written  approval  of 
the  weights  and  measures  authority  having  jurisdiction 
over  the  device. 

UR.3.5.2.  Written  Invoices. — Any  written  invoice  based 
on  a  reading  of  a  wholesale  device  that  is  equipped  with 
an  automatic  temperature  compensator  shall  have 
shown  thereon  that  the  volume  delivered  has  been  ad¬ 
justed  to  the  volume  at  60  °F. 

UR.3.5.3.  Nonautomatic  Temperature  Compensation. — 

If  the  volume  of  the  product  delivered  is  adjusted  to 
the  volume  at  60  °  F,  the  product  temperature  shall  be 
taken  during  the  delivery  in  the  liquid  chamber  of  the 
meter  or  in  the  meter  inlet  or  discharge  line  adjacent  to 
the  meter,  or  shall  be  taken  in  the  compartment  of  the 
receiving  vehicle  at  the  time  it  is  loaded.  The  accom¬ 
panying  invoice  shall  indicate  that  the  volume  of  the 
product  has  been  adjusted  for  temperature  variations 
to  a  volume  of  60  °  F  and  shall  also  state  the  product 
temperature  used  in  making  the  adjustment. 
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Liquid-Measuring  Devices 

DEFINITIONS  OF  TERMS 


The  terms  defined  here  have  a  special  and  technical  mean¬ 
ing  when  used  in  the  Code  for  Liquid-Measuring  Devices. 

dry  hose.  A  discharge  hose  intended  to  be  completely  drained  at  the 
end  of  each  delivery  of  liquid.  (See  dry-hose  type.) 

dry-hose  type.  A.  type  of  device  in  which  it  is  intended  that  the  dis¬ 
charge  hose  be  completely  drained  following  the  mechanical  op¬ 
erations  involved  in  each  delivery.  (See  dry  hose.) 

elapsed-time  test.  One  to  determine  the  leakage  error  that  results 
solely  from  nonuse  of  a  liquid-measuring  device. 

gravity  type.  A  type  of  device  designed  for  discharge  by  gravity. 

leakage  error.  On  an  elapsed-time  test  of  a  liquid-measuring  device, 
the  difference  between  the  error  on  a  normal  delivery  of  a  given 
nominal  amount  and  the  temperature-corrected  error  on  a  delivery 
of  the  same  nominal  amount  made  after  the  device  has  stood  unused. 

liquid  fuel.  Any  liquid  used  for  fuel  purposes,  that  is,  as  a  fuel,  in¬ 
cluding  motor  fuel. 

liquid-fuel  device.  A  device  designed  for  the  measurement  and  de¬ 
livery  of  liquid  fuels. 

liquid-measuring  device.  A  mechanism  or  machine  designed  to  meas¬ 
ure  and  deliver  liquid  by  definite  volume.  Means  may  or  may  not 
be  provided  to  indicate  automatically,  for  one  of  a  series  of  unit 
prices,  the  total  money  value  of  the  liquid  measured,  or  to  make 
deliveries  corresponding  to  specific  money  values  at  a  definite  unit 
price. 

lubricant  device.  A  device  designed  for  the  measurement  and  delivery 
of  liquid  lubricants,  including,  but  not  limited  to,  heavy  gear  lu¬ 
bricants  and  automatic-transmission  fluids  (automotive). 

motor  fuel.  Liquid  used  as  fuel  for  internal  combustion  engines. 

motor-fuel  device.  A  device  designed  for  the  measurement  and  de¬ 
livery  of  liquids  used  as  fuel  for  internal-combustion  engines. 

pressure  type.  A  type  of  device  designed  for  operation  with  the  liquid 
under  pressure  artificially  produced. 

retail  device.  A  device  designed  for  single  deliveries  of  less  than  100 
gallons  and,  in  addition,  any  device  designed  or  used  for  retail 
deliveries  of  motor  fuels  to  individual  highway  vehicles. 

slow-flow  meter.  A  retail  device  designed  for  the  measurement,  at 
very  slow  rates  (less  than  10  gallons  per  hour),  of  liquid  fuels 
at  individual  domestic  installations. 

test  liquid.  The  liquid  used  during  the  test  of  a  device. 

visible  type.  A  type  of  device  in  which  the  measurement  takes  place 
in  a  visible  glass  measuring  chamber. 

wet  hose.  A  discharge  hose  intended  to  be  full  of  liquid  at  all  times. 

wet-hose  type.  A  type  of  device  designed  to  be  operated  with  the  dis¬ 
charge  hose  full  of  liquid  at  all  time. 

wholesale  device.  Any  device  other  than  a  retail  device.  (See  retail 
device.) 


I) 


1 

VEHICLE-TANK  METERS 

A.  APPLICATION 


!  • 


1  • 


A.l. — This  code  applies  to  meters  mounted  on  vehicle  tanks. 

A.2. — This  code  does  not  apply  to  the  following  devices : 

(a)  Devices  used  for  dispensing  liquefied  petroleum 
gases  (for  which  see  Code  for  Liquefied  Petroleum 
Gas  Liquid-Measuring  Devices),  or  other  liquids 
that  do  not  remain  in  a  liquid  state  at  atmospheric 
pressures  and  temperatures. 

(b)  Devices  used  solely  for  dispensing  a  product  in 
connection  with  operations  in  which  the  amount 
dispensed  does  not  affect  customer  charges. 

(c)  Vehicle  tanks  used  as  measures  (for  which  see 
Code  for  Vehicle  Tanks  Used  as  Measures). 

A.3. — See  also  General  Code  requirements. 
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FOOTNOTE:  Requirements  for  milk-metering  systems 
were  added  in  1972 
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Vehicle-Tank  Meters 


S.  SPECIFICATIONS 

S.l.  Design  of  Indicating  and  Recording  Elements  and  of 
Recorded  Representations. 

S.1.1.  Primary  Elements. 

5.1. 1.1.  General.— A  meter  shall  be  equipped  with  a 
primary  indicating  element  and  may  also  be  equipped 
with  a  primary  recording  element. 

5.1. 1.2.  Units.— A  meter  shall  indicate,  and  record  if 
the  meter  is  equipped  to  record,  its  deliveries  in  terms 
of  gallons.  Fractional  parts  of  the  gallon  shall  be  in 
terms  of  either  decimal  or  binary  subdivisions. 

5.1. 1.3.  Value  of  Smallest  Unit. — The  value  of  the 
smallest  unit  of  indicated  delivery,  and  recorded  deliv¬ 
ery  if  the  meter  is  equipped  to  record,  shall  not  exceed 
the  equivalent  of 

(a)  one  pint  on  milk-metering  systems  and  on 
meters  used  for  retail  deliveries  of  liquid  fuel 
for  domestic  use,  and 

(b)  one  gallon  on  other  meters. 

5.1. 1.4.  Advancement  of  Indicating  and  Recording  Ele¬ 
ments. — Primary  indicating  and  recording  elements 
shall  be  susceptible  of  advancement  only  by  the  me¬ 
chanical  operation  of  the  meter.  However,  a  meter  may 
be  cleared  by  advancing  its  elements  to  zero,  but  only  if 

(a)  the  advancing  movement,  once  started,  can¬ 
not  be  stopped  until  zero  is  reached,  or 

(b)  in  the  case  of  indicating  elements  only,  such 
elements  are  automatically  obscured  until  the 
elements  reach  the  correct  zero  position. 

5.1. 1.5.  Return  to  Zero. — Primary  indicating  elements 
shall  be  readily  returnable  to  a  definite  zero  indication. 
Means  shall  be  provided  to  prevent  the  return  of  pri¬ 
mary  indicating  elements,  and  of  primary  recording 
elements  if  these  are  returnable  to  zero,  beyond  their 
correct  zero  position. 
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5.1.2.  Graduations. 

5.1.2.1.  Length. — Graduations  shall  be  so  varied  in 
length  that  they  may  be  conveniently  read. 

5.1.2.2.  Width. — In  any  series  of  graduations,  the 
width  of  a  graduation  shall  in  no  case  be  greater  than 
the  width  of  the  minimum  clear  interval  between  grad¬ 
uations,  and  the  width  of  main  graduations  shall  be  not 
more  than  50  percent  greater  than  the  width  of  sub¬ 
ordinate  graduations.  Graduations  shall  in  no  case  be 
less  than  0.008  inch  in  width. 

5.1.2.3.  Clear  Interval  Between  Graduations. — The 
clear  interval  shall  be  not  less  than  0.04  inch.  If  the 
graduations  are  not  parallel,  the  measurement  shall  be 
made 

(a)  along  the  line  of  relative  movement  between 
the  graduations  and  the  end  of  the  indicator, 
or 

(b)  if  the  indicator  is  continuous,  at  the  point  of 
widest  separation  of  the  graduations. 

5.1.3.  Indicators. 

5.1.3.1.  Symmetry. — The  index  of  an  indicator  shall  be 
symmetrical  with  respect  to  the  graduations  with 
which  it  is  associated  and  at  least  throughout  that  por¬ 
tion  of  its  length  that  is  associated  with  the  graduation. 

5.1.3. 2.  Length. — The  index  of  an  indicator  shall  reach 
to  the  finest  graduations  with  which  it  is  used,  unless 
the  indicator  and  the  graduations  are  in  the  same  plane, 
in  which  case  the  distance  between  the  end  of  the  indi¬ 
cator  and  the  ends  of  the  graduations,  measured  along 
the  line  of  the  graduations,  shall  be  not  more  than  0.04 
inch. 

5.1.3.3.  Width. — The  width  of  the  index  of  an  indica¬ 
tor  in  relation  to  the  series  of  graduations  with  which 
it  is  used  shall  be  not  greater  than 

(a)  the  width  of  the  widest  graduation,  and 

(b)  the  width  of  the  minimum  clear  interval  be¬ 
tween  graduations. 
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When  the  index  of  an  indicator  extends  along  the  en¬ 
tire  length  of  a  graduation,  that  portion  of  the  index  of 
the  indicator  that  may  be  brought  into  coincidence  with 
the  graduation  shall  be  of  the  same  width  throughout 
the  length  of  the  index  that  coincides  with  the  gradua¬ 
tion. 

5.1.3.4.  Clearance. — The  clearance  between  the  index 
of  an  indicator  and  the  graduations  shall  in  no  case  be 
more  than  0.06'  inch. 

5.1.3.5.  Parallax. — Parallax  effects  shall  be  reduced  to 
the  practicable  minimum. 

5.1.3.6.  Travel  of  Indicator. — If  the  most  sensitive  ele¬ 
ment  of  the  primary  indicating  element  utilizes  an  indi¬ 
cator  and  graduations,  the  relative  movement  of  these 
parts  corresponding  to  the  smallest  indicated  value 
shall  be  not  less  than  0.20  inch. 

S.1.4.  Computing-Type  Devices. 

5.1.4.1.  Display  of  Unit  Price. — In  a  device  of  the  com¬ 
puting  type,  means  shall  be  provided  for  displaying  on 
the  outside  of  the  device,  and  in  close  proximity  to  the 
display  of  the  total  computed  price,  the  price  per  gal¬ 
lon  at  which  the  device  is  set  to  compute. 

5.1.4.2.  Printed  Ticket. — Any  printed  ticket  issued  by 
a  device  of  the  computing  type  on  which  there  is  printed 
the  total  computed  price  shall  have  printed  clearly 
thereon  also  the  total  volume  of  the  delivery  in  terms 
of  gallons  and  the  appropriate  fraction  of  the  gallon 
and  the  price  per  gallon. 

5.1.4.3.  Money- Value  Computations. — Money-value 
computations  shall  be  of  the  full-computing  type  in 
which  the  money  value  at  a  single  unit  price,  or  at  each 
of  a  series  of  unit  prices,  shall  be  computed  for  every 
delivery  within  either  the  range  of  measurement  of  the 
device  or  the  range  of  the  computing  elements,  which¬ 
ever  is  less.  Value  graduations  shall  be  supplied  and 
shall  be  accurately  positioned.  The  value  of  each  grad¬ 
uated  interval  shall  be  1  cent. 

5.1.4.4.  Money  Values — Mathematical  Agreement. — 
Any  digital  money-value  indication  and  any  recorded 
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money  value  on  a  computing-type  device  shall  be  in 
mathematical  agreement  with  its  associated  quantity 
indication  or  representation  to  within  one  cent  of 
money  value. 

S.2.  Design  of  Measuring  Elements. 

5.2.1.  Vapor  Elimination. — A  metering  system  shall  be 
equipped  with  an  effective  vapor  eliminator  or  other  ef¬ 
fective  means  to  prevent  the  passage  of  vapor  and  air 
through  the  meter.  Vent  lines  from  the  air  or  vapor  elim¬ 
inator  shall  be  made  of  metal  tubing  or  some  other  suit¬ 
ably  rigid  material. 

5.2.2.  Provision  for  Sealing. — Except  on  devices  for  me¬ 
tering  milk,  adequate  provision  shall  be  made  for  apply¬ 
ing  security  seals  in  such  a  manner  that  no  adjustment 
may  be  made  of 

(a)  any  measurement  element,  and 

(b)  any  adjustable  element  for  controlling  delivery 
rate  when  such  rate  tends  to  affect  the  accuracy 
of  deliveries. 

The  adjusting  mechanism  shall  be  readily  accessible  for 
purposes  of  affixing  a  security  seal  ( nonretroactive  as  of 
1965). 

S.2.2. 1.  Milk-Metering  Systems. — Adequate  provi¬ 
sion  shall  be  made  for  applying  security  seals  to  the 
adjustment  mechanism  and  the  register. 

5.2.3.  Directional  Flow  Valves. — Valves  intended  to  pre¬ 
vent  reversal  of  flow  shall  be  automatic  in  operation. 
However,  on  equipment  used  exclusively  for  fueling  air¬ 
craft,  such  valves  may  be  manual  in  operation. 
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S.3.  Design  of  Discharge  Lines  and  Discharge  Line  Valves 
—(Not  applicable  to  milk-metering  systems). 

5.3.1.  Diversion  of  Measured  Liquid. — Except  on  equip¬ 
ment  used  exclusively  for  fueling  aircraft,  no  means  shall 
be  provided  by  which  any  measured  liquid  can  be  diverted 
from  the  measuring  chamber  of  the  meter  or  the  dis¬ 
charge  line  therefrom.  However,  two  or  more  delivery 
outlets  may  be  installed  if  means  is  provided  to  insure  that 

(a)  liquid  can  flow  from  only  one  such  outlet  at  one 
time,  and 

(b)  the  direction  of  flow  for  which  the  mechanism 
may  be  set  at  any  time  is  definitely  and  con¬ 
spicuously  indicated. 

5.3.2.  Pump-Discharge  Unit. — On  a  pump-discharge  unit, 
the  discharge  hose  shall  be  of  the  wet-hose  type  with  a 
shutoff  valve  at  its  outlet  end.  However,  a  pump-dis¬ 
charge  unit  may  be  equipped  also  with  a  dry  hose  with¬ 
out  a  shutoff  valve  at  its  outlet  end,  but  only  if 

(a)  the  dry  hose  is  as  short  as  practicable,  and 

(b)  there  is  incorporated  in  the  discharge  piping, 
immediately  adjacent  to  the  meter,  effective 
means  to  insure  that  liquid  can  flow  through 
only  one  of  the  discharge  hoses  at  any  one  time 
and  that  the  meter  and  the  wet  hose  remain  full 
of  liquid  at  all  times. 

5.3.3.  Gravity-Discharge  Unit. — On  a  gravity-discharge 
unit,  the  discharge  hose  or  equivalent  pipe  shall  be  of  the 
dry-hose  type  with  no  shutoff  valve  at  its  outlet  end.  The 
dry  hose  shall  be  of  such  stiffness  and  only  of  such  length 
as  to  facilitate  its  drainage.  The  inlet  end  of  the  hose  or  of 
an  equivalent  outlet  pipe  shall  be  of  such  height  as  to  pro¬ 
vide  for  proper  drainage  of  the  hose  or  pipe.  There  shall 
be  incorporated  an  automatic  vacuum  breaker  or  equiva¬ 
lent  means  to  prevent  siphoning  and  to  insure  the  rapid 
and  complete  drainage. 

5.3.4.  Discharge  Hose. — A  discharge  hose  shall  be  ade¬ 
quately  reinforced. 
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5.3.5.  Discharge  Valve. — A  discharge  valve  may  be  in¬ 
stalled  in  the  discharge  line  only  if  the  device  is  of  the 
wet-hose  type,  in  which  case  such  valve  shall  be  at  the 
discharge  end  of  the  line.  Any  other  shutoff  valve  on  the 
discharge  side  of  the  meter  shall  be  of  the  automatic  or 
semiautomatic  predetermined-stop  type  or  shall  be  oper¬ 
able  only 

(a)  by  means  of  a  tool  (but  not  a  pin)  entirely  sep¬ 
arate  from  the  device,  or 

(b)  by  mutilation  of  a  security  seal  with  which  the 
valve  is  sealed  open. 

5.3.6.  Antidrain  Valve. — In  a  wet-hose,  pressure-type  de¬ 
vice,  an  effective  antidrain  valve  shall  be  incorporated  in 
the  discharge  valve  or  immediately  adjacent  thereto.  The 
antidrain  valve  shall  function  so  as  to  prevent  the  drain¬ 
age  of  the  discharge  hose.  However,  a  device  used  exclu¬ 
sively  for  fueling  and  defueling  aircraft  may  be  of  the 
pressure  type  without  an  antidrain  valve. 

S.4.  Design  of  Intake  Lines  (For  milk-metering  systems). 

5.4.1.  Diversion  of  Liquid  to  be  Measured. — No  means 
shall  be  provided  by  which  any  liquid  can  be  diverted 
from  the  supply  tank  to  the  receiving  tank  without  being 
measured  by  the  device. 

5.4.2.  Intake  Hose. — The  intake  hose  shall  be 

(a)  of  the  dry-hose  type, 

(b)  adequately  reinforced, 

(c)  not  more  than  20  feet  in  length  unless  it  can  be 
demonstrated  that  a  longer  hose  is  essential  to 
permit  pickups  from  a  supply  tank,  and 

(d)  connected  to  the  pump  at  horizontal  or  above  to 
permit  complete  drainage  of  the  hose. 
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S.5.  Marking  Requirements. 

5.5.1.  Limitation  of  Use. — If  a  meter  is  intended  to  meas¬ 
ure  accurately  only  liquids  having  particular  properties, 
or  to  measure  accurately  only  under  specific  installation 
or  operating  conditions,  or  to  measure  accurately  only 
when  used  in  conjunction  with  specific  accessory  equip¬ 
ment,  these  limitations  shall  be  clearly  and  permanently 
stated  on  the  meter. 

5.5.2.  Discharge  Rates. — A  meter  shall  be  marked  to 
show  its  designed  maximum  and  minimum  discharge 
rates.  However,  such  minimum  discharge  rate  shall  not 
exceed  20  percent  of  such  maximum  discharge  rate. 

5.5.3.  Measuring  Components — Milk-Metering  System. 

— All  components  that  affect  the  measurement  of  milk 
which  are  disassembled  for  cleaning  purposes  shall  be 
clearly  and  permanently  identified  with  a  common  serial 
number. 

5.5.4.  Flood  Volume — Milk-Metering  System. — When  ap¬ 
plicable,  the  volume  of  product  necessary  to  flood  the  sys¬ 
tem  when  dry  shall  be  clearly,  conspicuously,  and  perma¬ 
nently  marked  on  the  air  eliminator. 
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N.  NOTES 

N.l.  Test  Liquid. — A  meter  shall  be  tested  with  the  liquid  to 
be  commercially  measured  or  with  a  liquid  of  the  same  gen¬ 
eral  physical  characteristics. 

N.2.  Evaporation  and  Volume  Change. — Care  shall  be  exer¬ 
cised  to  reduce  to  a  minimum,  evaporation  losses  and  vol¬ 
ume  changes  resulting  from  changes  in  temperature  of  the 
test  liquid. 

N.3.  Test  Drafts. — Test  drafts  should  be  equal  to  at  least 
the  amount  delivered  by  the  device  in  one  minute  at  its  maxi¬ 
mum  discharge  rate,  and  shall  in  no  case  be  less  than  50 
gallons. 

N.4.  Testing  Procedures. 

N.4.1.  Normal  Tests. — The  “normal”  test  of  a  meter  shall 
be  made  at  the  maximum  discharge  rate  that  may  be 
anticipated  under  the  conditions  of  the  installation. 

N.4.1. 1.  Milk  Meters. — The  “normal”  test  shall  include 
a  determination  of  the  effectiveness  of  the  air  elimina¬ 
tion  system. 

N.4.2.  Special  Tests  (Except  milk-metering  systems). — 

“Special”  tests,  to  develop  the  operating  characteristics 
of  a  metering  system  and  any  special  elements  and  acces¬ 
sories  attached  to  or  associated  with  the  meter,  shall  be 
made  as  circumstances  require.  Any  test  except  as  set 
forth  in  N.4.1.  shall  be  considered  a  special  test.  Special 
tests  of  a  meter  shall  be  made  as  follows : 

(a)  At  a  minimum  discharge  rate  of  20  percent  of 
the  marked  maximum  discharge  rate  or  the  min¬ 
imum  discharge  rate  marked  on  the  meter, 
whichever  is  less. 

(b)  To  develop  operating  characteristics  of  the  me¬ 
tering  system  during  a  split-compartment  de¬ 
livery. 
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N.4.3.  Antidrain  Valve  Test. — The  effectiveness  of  the 
antidrain  valve  shall  be  tested  after  the  pump  pressure  in 
the  meter  system  has  been  released  and  a  valve  between 
the  supply  tank  and  the  discharge  valve  is  closed. 

N.4.4.  System  Capacity. — The  test  of  a  milk-metering 
system  shall  include  the  verification  of  the  volume  of 
product  necessary  to  flood  the  system  as  marked  on  the 
air  eliminator. 


1 


Vehicle-Test  Meters  11 

T.  TOLERANCES 


T.l.  Application. 

T.1.1.  To  Underregistration  and  to  Overregisteration. — 

The  tolerances  hereinafter  prescribed  shall  be  applied  to 
errors  of  underregistration  and  errors  of  overregistation. 

T.2.  Tolerance  Values. — Maintenance  and  acceptance  toler¬ 
ances  shall  be  as  shown  in  table  1  and  table  2. 


TABLE  1.— TOLERANCES  FOR  VEHICLE-TANK  METERS 
EXCEPT  MILK  METERS 


On  normal  tests 

On  special  tests 

Indication 

Maintenance 

tolerance 

Acceptance 

tolerance 

Maintenance 
and  acceptance 
tolerances 

Gallons 

Cubic  inches 

Cubic  inches 

Cubic  inches 

A  50 _ 

50 

25 

50 

^B)  Over  50 

Add  16  cubic 
inch  per 
indicated 
gallon 

Add  Y±  cubic 
inch  per 
indicated 
gallon 

Add  1  cubic 
inch  per 
indicated 
gallon 

TABLE  2.— TOLERANCES  FOR  MILK  METERS 


# 


Indication 

Maintenance 

tolerance 

Acceptance 

tolerance 

Gallons 

Gallons 

Gallons 

100 

0.5 

0.3 

200 

0.7 

0.4 

300 

0.9 

0.5 

400 

1.1 

0.6 

500 

1.3 

0.7 

Over  500 

Add  0.002 

Add  0.001 

gallons  per 

gallons  per 

indicated 

indicated 

gallon 

gallon 
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UR.  USER  REQUIREMENTS 


UR.l.  Installation  Requirements. 

UR.1.1.  Discharge  Rate. — A  meter  shall  be  so  installed 
that  the  actual  maximum  discharge  rate  will  not  exceed 
the  rated  maximum  discharge  rate.  If  necessary,  means 
for  flow  regulation  shall  be  incorporated  in  the  installa¬ 
tion,  in  which  case  this  shall  be  fully  effective  and  auto¬ 
matic  in  operation. 

UR.1.2.  Unit  Price. — There  shall  be  displayed  on  the  face 
of  a  device  of  the  computing  type  the  unit  price  at  which 
the  device  is  set  to  compute. 

UR.1.3.  Intake  Hose. — The  intake  hose  on  a  milk-meter¬ 
ing  system  shall  be  so  installed  as  to  permit  complete 
drainage  and  that  all  available  product  is  measured  fol¬ 
lowing  each  pickup. 

UR.2.  Use  Requirements. 

UR.2.1.  Return  of  Indicating  and  Recording  Elements  to 
Zero. — The  primary  indicating  elements  (visual),  and  the 
primary  recording  elements  when  these  are  returnable  to 
zero,  shall  be  returned  to  zero  before  each  delivery. 

UR.2.2.  Ticket  in  Printing  Device. — A  ticket  shall  not  be 
inserted  into  a  device  equipped  with  a  ticket  printer  until 
immediately  before  a  delivery  is  begun,  and  in  no  case 
shall  a  ticket  be  in  the  device  when  the  vehicle  is  in  motion 
while  on  a  public  street,  highway,  or  thoroughfare. 

UR.2. 3.  Credit  for  Flood  Volume. — The  volume  of  prod¬ 
uct  necessary  to  flood  the  system  as  marked  on  the  air 
eliminator  shall  be  individually  recorded  on  the  pickup 
ticket  of  each  seller  affected. 
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LIQUEFIED  PETROLEUM  GAS 
LIQUID-MEASURING  DEVICES 


A.  APPLICATION 

A.L — This  code  applies  to  devices  used  for  the  measurement 
of  liquefied  petroleum  gas  in  the  liquid  state,  whether  such 
devices  are  installed  in  a  parmanent  location  or  mounted  on 
a  vehicle. 

A.2. — Insofar  as  they  are  clearly  appropriate,  the  require¬ 
ments  and  provisions  of  the  code  may  be  applied  to  devices 
used  for  the  measurement  of  other  liquids  that  do  not  re¬ 
main  in  a  liquid  state  at  atmospheric  pressures  and  tem¬ 
peratures. 

A.3. — See  also  General  Code  requirements. 
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LPG  Liquid-Measuring  Devices 

S.  SPECIFICATIONS 


S.l.  Design  of  Indicating  and  Recording  Elements  and  of  Re¬ 
corded  Representations. 

S.1.1.  Primary  Elements. 

5.1. 1.1.  General. — A  device  shall  be  equipped  with  a  pri¬ 
mary  indicating  element  and  may  also  be  equipped  with 
a  primary  recording  element. 

5.1. 1.2.  Units. — A  device  shall  indicate,  and  record  if 
the  device  is  equipped  to  record,  its  deliveries  in  terms 
of  gallons,  quarts,  pints,  or  binary-submultiple  or  deci¬ 
mal  subdivisions  of  the  gallon. 

5.1. 1.3.  Value  of  Smallest  Unit. — The  value  of  the 
smallest  unit  of  indicated  delivery,  and  recorded  de¬ 
livery  if  the  device  is  equipped  to  record,  shall  not  ex¬ 
ceed  the  equivalent  of 

(a)  one  pint  on  retail  devices,  and 

(b)  one  gallon  on  wholesale  devices. 

S.l.  1.4.  Advancement  of  Indicating  and  Recording  Ele¬ 
ments. — Primary  indicating  and  recording  elements 
shall  be  susceptible  of  advancement  only  by  the  me¬ 
chanical  operation  of  the  device.  However,  a  device  may 
be  cleared  by  advancing  its  elements  to  zero,  but  only  if 

(a)  the  advancing  movement,  once  started,  cannot 
be  stopped  until  zero  is  reached,  or 

(b)  in  the  case  of  indicating  elements  only,  such 
elements  are  automatically  obscured  until  the 
elements  reach  the  correct  zero  position. 

S.l. 1.5.  Money  Values — Mathematical  Agreement. — 

Any  digital  money-value  indication  and  any  recorded 
money  value  on  a  computing-type  device  shall  be  in 
mathematical  agreement  with  its  associated  quantity 
indication  or  representation  to  within  one  cent  of 
money  value,  except  on  a  motor-fuel  device,  which  must 
be  to  the  nearest  one  cent  of  money  value.  (See  G-S.5.5.) 
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5.1.2.  Graduations. 

5.1.2.1.  Length. — Graduations  shall  be  so  varied  in 
length  that  they  may  be  conveniently  read. 

5.1.2.2.  Width. — In  any  series  of  graduations,  the  width 
of  a  graduation  shall  in  no  case  be  greater  than  the 
width  of  the  minimum  clear  interval  between  gradua¬ 
tions,  and  the  width  of  main  graduations  shall  be  not 
more  than  50  percent  greater  than  the  width  of  subor¬ 
dinate  graduations.  Graduations  shall  in  no  case  be  less 
than  0.008  inch  in  width. 

5.1.2.3.  Clear  Interval  Between  Graduations. — The 
clear  interval  shall  be  not  less  than  0.04  inch.  If  the 
graduations  are  not  parallel,  the  measurement  shall  be 
made 

(a)  along  the  line  of  relative  movement  between 
the  graduations  and  the  end  of  the  indicator, 
or 

(b)  if  the  indicator  is  continuous,  at  the  point  of 
widest  separation  of  the  graduations. 

5.1.3.  Indicators. 

5.1.3.1.  Symmetry. — The  index  of  an  indicator  shall  be 
symmetrical  with  respect  to  the  graduations  with  which 
it  is  associated  and  at  least  throughout  that  portion  of 
its  length  that  is  associated  with  the  graduations. 

5.1.3.2.  Length. — The  index  of  an  indicator  shall  reach 
to  the  finest  graduations  with  which  it  is  used,  unless 
the  indicator  and  the  graduations  are  in  the  same  plane, 
in  which  case  the  distance  between  the  end  of  the  indi¬ 
cator  and  the  ends  of  the  graduations,  measured  along 
the  line  of  the  graduations,  shall  be  not  more  than  0.04 
inch. 

5.1.3.3.  Width. — The  width  of  the  index  of  an  indicator 
in  relation  to  the  series  of  graduations  with  which  it  is 
used  shall  be  not  greater  than 

(a)  the  width  of  the  widest  graduation,  and 

(b)  the  width  of  the  minimum  clear  interval  be¬ 
tween  graduations. 
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When  the  index  of  an  indicator  extends  along  the  en¬ 
tire  length  of  a  graduation,  that  portion  of  the  index  of 
the  indicator  that  may  be  brought  into  coincidence  with 
the  graduation  shall  be  of  the  same  width  throughout 
the  length  of  the  index  that  coincides  with  the  gradua¬ 
tion. 


S.l.3.4.  Clearance. — The  clearance  between  the  index 
of  an  indicator  and  the  graduations  shall  in  no  case  be 
more  than  0.06  inch. 


S.l.3.5.  Parallax. — Parallax  effects  shall  be  reduced  to 
the  practicable  minimum. 


S.1.4.  For  Retail  Devices  Only. 


S.l.4.1.  Indication  of  Delivery. — A  retail  device  shall 
be  constructed  to  show  automatically  its  initial  zero 
condition  and  the  amounts  delivered  up  to  the  nominal 
capacity  of  the  device. 


S.l.4.2.  Return  to  Zero. — Primary  indicating  elements 
shall  be  readily  returnable  to  a  definite  zero  indication. 
Primary  recording  elements  on  a  retail  motor-fuel  de¬ 
vice,  if  the  device  is  equipped  to  record,  shall  be  readily 
returnable  to  a  definite  zero  indication.  Means  shall  be 
provided  to  prevent  the  return  of  primary  indicating 
elements,  and  of  primary  recording  elements  if  these 
are  returnable  to  zero,  beyond  their  correct  zero  posi¬ 
tion. 


S.l.4.3.  Display  of  Unit  Price  and  Product  Identity. — In 

a  device  of  the  computing  type,  means  shall  be  provided 
for  displaying  on  each  face  of  the  device  the  unit  price 
at  which  the  device  is  set  to  compute  or  to  deliver,  as 
the  case  may  be,  and  there  shall  be  conspicuously  dis¬ 
played  on  each  side  of  the  device  the  identity  of  the 
product  that  is  being  dispensed.  If  a  device  is  so  de¬ 
signed  as  to  dispense  more  than  one  grade,  brand, 
blend,  or  mixture  of  product,  means  also  shall  be  pro¬ 
vided  for  displaying  on  each  face  of  the  device  the 
identity  of  the  grade,  brand,  blend,  or  mixture  being 
dispensed. 


LPG  Liquid-Measuring  Devices 


5 


S.l.4.4.  Money-Value  Computations.  —  Money-value 
computations  on  a  retail  device  shall  be  of  the  full-com¬ 
puting  type  in  which  the  money  value  at  a  single  unit 
price,  or  at  each  of  a  series  of  unit  prices,  shall  be 
computed  for  every  delivery  within  either  the  range  of 
measurement  of  the  device  or  the  range  of  the  com¬ 
puting,  elements,  whichever  is  less.  Value  graduations 
shall  be  supplied  and  shall  be  accurately  positioned.  The 
value  of  each  graduated  interval  shall  be  1  cent. 

S.1.5.  For  Wholesale  Devices  Only. 

S.l.5.1.  Travel  of  Indicator. — A  wholesale  device  shall 
be  readily  operable  to  deliver  accurately  any  quantity 
from  50  gallons  to  the  capacity  of  the  device.  If  the 
most  sensitive  element  of  the  indicating  system  util¬ 
izes  an  indicator  and  graduations,  the  relative  move¬ 
ment  of  these  parts  corresponding  to  a  delivery  of  1 
gallon  shall  be  not  less  than  0.20  inch. 

S.2.  Design  of  Measuring  Elements. 

5.2.1.  Vapor  Elimination. — A  device  shall  be  equipped 
with  an  effective  vapor  eliminator  or  other  effective  means 
to  prevent  the  passage  of  vapor  through  the  meter. 

5.2.2.  Provision  for  Sealing. — Adequate  provision  shall 
be  made  for  applying  security  seals  in  such  a  manner  that 
no  adjustment  may  be  made  of 

(a)  any  measurement  element,  and 

(b)  any  adjustable  element  for  controlling  delivery 
rate  when  such  rate  tends  to  affect  the  accuracy 
of  deliveries. 

The  adjusting  mechanism  shall  be  readily  accessible  for 
purposes  of  affixing  a  security  seal  ( nonretroactive  as  of 
1965). 

5.2.3.  Directional  Flow  Valves. — Valves  intended  to  pre¬ 
vent  reversal  of  flow  shall  be  automatic  in  operation. 

5.2.4.  Maintenance  of  Liquid  State. — A  device  shall  be  so 
designed  and  installed  that  the  product  being  measured 
will  remain  in  a  liquid  state  during  the  passage  through 
the  meter. 
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S.2.5.  Thermometer  Well. — Means  shall  be  provided  for 
inserting,  for  test  purposes,  a  mercury-in-glass  thermom¬ 
eter  either 


(a)  in  the  liquid  chamber  of  the  meter,  or 


(b)  in  the  meter  inlet  or  discharge  line  and  immedi¬ 
ately  adjacent  to  the  meter. 


S.2.6.  Automatic  Temperature  Compensation. — A  device 
may  be  equipped  with  an  adjustable  automatic  means  for 
adjusting  the  indication  and  registration  of  the  measured 
volume  of  product  to  the  volume  at  60°F. 


S.2.6.1.  Provision  for  Deactivating. — On  a  device 
equipped  with  an  automatic  temperature  compensating 
mechanism  that  will  indicate  or  record  only  in  terms 
of  gallons  compensated  to  60  °F,  provision  shall  be 
made  to  facilitate  the  deactivation  of  the  automatic 
temperature  compensating  mechanism  so  that  the  me¬ 
ter  may  indicate,  and  record  if  it  is  equipped  to  record, 
in  terms  of  the  uncompensated  volume.  [Amended 
1972] 


S.2.6.2.  Provision  for  Sealing. — Provision  shall  be  made 
for  applying  security  seals  in  such  a  manner  that  an 
automatic  temperature-compensating  system  cannot  be 
disconnected  and  that  no  adjustment  may  be  made  to 
the  system. 


S.2.7.  For  Retail  Motor-Fuel  Devices  Only. 


S.2.7.1.  Zero-Set-Back  Interlock. — A  retail  motor-fuel 
device  of  the  meter  type  shall  be  so  constructed  that, 
after  a  particular  delivery  cycle  has  been  completed  by 
movement  of  the  starting  lever  to  its  shut-off  position, 
or  to  what  would  appear  to  be  its  normal  shutoff  posi¬ 
tion  from  some  reasonable  “customer”  position,  an  ef¬ 
fective  automatic  interlock  will  prevent  a  subsequent 
delivery  being  started  until  the  indicating  elements 
have  been  returned  to  their  correct  zero  positions. 
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5.3.  Design  of  Discharge  Lines  and  Discharge  Line  Valves. 

5.3.1.  Diversion  of  Measured  Liquid. — No  means  shall  be 
provided  by  which  any  measured  liquid  can  be  diverted 
from  the  measuring  chamber  of  the  meter  or  the  dis¬ 
charge  line  therefrom,  except  that  a  manually  controlled 
outlet  that  may  be  opened  for  the  purpose  of  emptying  a 
portion  of  the  system  to  allow  for  repair  and  maintenance 
operations  shall  be  permitted.  Effective  means  shall  be 
provided  to  prevent  the  passage  of  liquid  through  any 
such  outlet  during  normal  operation  of  the  device  and  to 
indicate  clearly  and  unmistakably  when  the  valve  con¬ 
trols  are  so  set  as  to  permit  passage  of  liquid  through 
such  outlet. 

5.3.2.  Delivery  Hose. — The  delivery  hose  of  a  retail  de¬ 
vice  shall  be  of  the  wet-hose  type  with  a  shutoff  valve  at 
its  outlet  end. 

5.4.  Marking  Requirements. 

5.4.1.  Limitation  of  Use. — If  a  device  is  intended  to  meas¬ 
ure  accurately  only  products  having  particular  proper¬ 
ties,  or  to  measure  accurately  only  under  specific  installa¬ 
tion  or  operating  conditions,  or  to  measure  accurately  only 
when  used  in  conjunction  with  specific  accessory  equip¬ 
ment,  these  limitations  shall  be  clearly  and  permanently 
stated  on  the  device. 

5.4.2.  Discharge  Rates. — A  device  shall  be  marked  to  show 
its  designed  maximum  and  minimum  discharge  rates.  The 
marked  minimum  discharge  rate  shall  not  exceed 

(a)  5  gallons  per  minute  for  motor-fuel  devices,  or 

(b)  20  percent  of  the  marked  maximum  discharge 
rate  for  other  retail  devices  and  for  wholesale 
devices. 

5.4.3.  Temperature  Compensation.  —  If  a„  device  is 
equipped  with  an  automatic  temperature  compensator, 
the  primary  indicating  elements,  recording  elements,  and 
recorded  representation  shall  be  clearly  and  conspicuously 
marked  to  show  that  the  volume  delivered  has  been  ad¬ 
justed  to  the  volume  at  60 °F. 
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N.  NOTES 


N.l.  Test  Liquid. — -A  device  shall  be  tested  with  the  liquid  to 
be  commercially  measured  or  with  a  liquid  of  the  same  gen¬ 
eral  physical  characteristics. 

N.2.  Vaporization  and  Volume  Change.— Care  shall  be  exer¬ 
cised  to  reduce  to  a  minimum,  vaporization  and  volume 
changes. 

N.3.  Test  Drafts. — Test  drafts  should  be  equal  to  at  least  the 
amount  delivered  by  the  device  in  one  minute  at  its  maxi¬ 
mum  discharge  rate,  and  shall  in  no  case  be  less  than  10 
gallons  for  a  retail  motor-fuel  device  and  50  gallons  for  any 
other  device. 

N.4.  Testing  Procedures. 

N.4.1.  Normal  Tests. — The  “normal”  test  of  a  device  shall 
be  made  at  the  maximum  discharge  rate  that  may  be 
anticipated  under  the  conditions  of  installation.  If  the  de¬ 
vice  is  equipped  with  an  automatic  temperature  compen¬ 
sator,  this  test  should  be  conducted  with  the  compensator 
deactivated. 

N.4.1. 1.  Automatic  Temperature  Compensation. — If  a 

device  is  equipped  with  an  automatic  temperature  com¬ 
pensator,  the  compensator  shall  be  tested  by  comparing 
the  volume  indicated  or  recorded  by  the  device  with  the 
compensator  connected  and  operating,  with  the  actual 
delivered  volume  corrected  to  60  °F. 

N.4.2.  Special  Tests. — “Special”  tests,  to  develop  the  oper¬ 
ating  characteristics  of  a  device  and  any  special  elements 
and  accessories  attached  to  or  associated  with  the  device, 
shall  be  made  as  circumstances  require.  Any  test  except 
as  set  forth  in  N.4.1.  shall  be  considered  a  special  test. 

N.4.2. 1.  For  Motor-Fuel  Devices. — A  motor-fuel  device 
shall  be  so  tested  at  a  minimum  discharge  rate  of 

(a)  5  gallons  per  minute,  or 

(b)  the  minimum  discharge  rate  marked  on  the 
device,  whichever  is  less. 


LPG  Liquid-Measuring  Devices 


9 


N.4.2.2.  For  Other  Retail  Devices. — A  retail  device 
other  than  a  motor-fuel  device  shall  be  tested  at  a 
minimum  discharge  rate  of 

(a)  50  percent  of  the  maximum  discharge  rate  de¬ 
veloped  under  the  conditions  of  installation, 
or 

(b)  the  minimum  discharge  rate  marked  on  the 
device,  whichever  is  less. 

N.4.2.3.  For  Wholesale  Devices. — A  wholesale  device 
shall  be  so  tested  at  a  minimum  discharge  rate  of 

(a)  10  gallons  per  minute  for  a  device  with  a  rated 
maximum  discharge  less  than  50  gallons  per 
minute. 

(b)  20  percent  of  the  marked  maximum  discharge 
rate  for  a  device  with  a  rated  maximum  dis¬ 
charge  of  50  gallons  per  minute  or  more,  or 

(c)  the  minimum  discharge  rate  marked  on  the  de¬ 
vice,  whichever  is  least. 

N.5.  Temperature  Correction. — Corrections  shall  be  made 
for  any  changes  in  volume  resulting  from  the  differences  in 
liquid  temperatures  between  time  of  passage  through  the 
meter  and  time  of  volumetric  determination  in  the  test 
measure. 
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T.  TOLERANCES 


T.l.  Application. 

T.1.1.  To  Under  registration  and  to  Overregistration. — The 

tolerances  hereinafter  prescribed  shall  be  applied  to  er¬ 
rors  of  underregistration  and  errors  of  overregistration, 
whether  or  not  a  device  is  equipped  with  an  automatic 
temperature  compensator. 

T.2.  Tolerance  Values. 

T.2.1.  On  Normal  Tests. — The  maintenance  tolerance  on 
“normal"  tests  shall  be  4  cubic  inches  per  indicated  gallon 
on  underregistration  and  2  cubic  inches  per  indicated  gal¬ 
lon  on  overregistration.  The  acceptance  tolerance  on 
“normal”  tests  shall  be  2  cubic  inches  per  indicated  gallon 
on  underregistration  and  1  cubic  inch  per  indicated  gal¬ 
lon  on  overregistration. 

T.2.2.  On  Special  Tests. — The  maintenance  and  acceptance 
tolerances  shall  be  4  cubic  inches  per  indicated  gallon  on 
underregistration  and  2  cubic  inches  per  indicated  gallon 
on  overregistration. 
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11 


•) 


t> 


UR.l.  Installation  Requirements. 

UR.  1.1.  Discharge  Rate. — A  device  shall  be  so  installed 
that  the  actual  maximum  discharge  rate  will  not  exceed 
the  rated  maximum  discharge  rate.  If  necessary,  means 
for  flow  regulation  shall  be  incorporated  in  the  installa¬ 
tion,  in  which  case  this  shall  be  fully  effective  and  auto¬ 
matic  in  operation. 

UR.  1.2.  Length  of  Discharge  Hose. — The  length  of  the  dis¬ 
charge  hose  on  a  motor-fuel  device  shall  not  exceed  15 
feet,  measured  from  the  outside  of  the  housing  of  the  de¬ 
vice  to  the  inlet  end  of  the  discharge  nozzle,  unless  it  can 
be  demonstrated  that  a  longer  hose  is  essential  to  permit 
deliveries  to  be  made  to  receiving  vehicles  or  vessels.  Un¬ 
necessarily  remote  location  of  a  device  shall  not  be  ac¬ 
cepted  as  justification  for  an  abnormally  long  hose. 

UR.2.  Use  Requirements. 

UR.2.1.  Return  of  Indicating  and  Recording  Elements  to 
Zero. — The  primary  indicating  elements  (visual) ,  and  the 
primary  recording  elements  when  these  are  returnable  to 
zero,  shall  be  returned  to  zero  before  each  delivery. 

UR.2.2.  Condition  of  Fill  of  Discharge  Hose. — The  dis¬ 
charge  hose  shall  be  completely  filled  with  liquid  before 
the  “zero”  condition  is  established  prior  to  the  start  of  a 
commercial  delivery,  whether  this  condition  is  established 
by  resetting  the  primary  indicating  elements  to  zero  in¬ 
dication  or  by  recording  the  indications  of  the  primary 
indicating  elements.  (See  also  UR.2.1.) 

UR.2.3.  Vapor-Return  Line. — During  any  metered  de¬ 
livery  of  liquefied  petroleum  gas  from  a  supplier’s  tank  to 
a  receiving  container,  there  shall  be  no  vapor-return  line 
from  the  receiving  container  to  the  supplier’s  tank 

(a)  in  the  case  of  any  receiving  container  to  which 
normal  deliveries  can  be  made  without  the  use 
of  such  vapor-return  line,  or 

(b)  in  the  case  of  any  new  receiving  container  when 
the  ambient  temperature  is  below  90  °F. 
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UR.2.4.  Temperature  Compensation. 

UR.2.4.1.  Use  of  Automatic  Temperature  Compensa¬ 
tors. — If  a  device  is  equipped  with  an  automatic  tem¬ 
perature  compensator,  this  shall  be  connected,  operable, 
and  in  use  at  all  times.  Such  automatic  temperature 
compensator  may  not  be  removed,  nor  may  a  compen¬ 
sated  device  be  replaced  with  an  uncompensated  device, 
without  the  written  approval  of  the  weights  and  meas¬ 
ures  authority  having  jurisdiction  over  the  device. 

UR.2.4.2.  Written  Invoices. — Any  written  invoice  based 
on  a  reading  of  a  device  that  is  equipped  with  an  auto¬ 
matic  temperature  compensator  shall  have  shown 
thereon  that  the  volume  delivered  has  been  adjusted  to 
the  volume  at  60 °F. 

UR.2.5.  Printed  Ticket. — Any  printed  ticket  issued  by  a 
device  of  the  computing  type  on  which  there  is  printed  the 
total  computed  price,  the  total  volume  of  the  delivery,  or 
the  price  per  gallon,  shall  have  shown  thereon  also  the 
other  two  values  (either  printed  or  in  clear  hand  script) . 

UR.2.6.  Ticket  in  Printing  Device. — A  ticket  shall  not  be 
inserted  into  a  device  equipped  with  a  ticket  printer  until 
immediately  before  a  delivery  is  begun,  and  in  no  case 
shall  a  ticket  be  in  the  device  when  the  vehicle  is  in  mo¬ 
tion  while  on  a  public  street,  highway,  or  thoroughfare. 
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The  terms  defined  here  have  a  special  and  technical  mean¬ 
ing  when  used  in  the  Code  for  Liquefied  Petroleum  Gas 
Liquid-Measuring  Devices. 

liquefied  petroleum  gas.  A  petroleum  product  composed  predom¬ 
inantly  of  any  of  the  following  hydrocarbons,  or  mixtures  thereof: 
propane,  propylene,  butanes  (normal  butane  or  isobutane),  and 
butylenes. 

liquefied  petroleum  gas  liquid-measuring  device.  A  system  including 
a  mechanism  or  machine  of  the  meter  type  designed  to  measure 
and  deliver  liquefied  petroleum  gas  in  the  liquid  state  by  a  definite 
volume,  whether  installed  in  a  permanent  location  or  mounted  on 
a  vehicle.  Means  may  or  may  not  be  provided  to  indicate  auto¬ 
matically,  for  one  of  a  series  of  unit  prices,  the  total  money  value 
of  the  liquid  measured. 

motor-fuel  device.  A  stationary  device  primarily  used  for  retail  de¬ 
liveries  of  liquefied  petroleum  gas  as  motor  fuel  to  the  fuel  tanks 
of  individual  highway  vehicles. 

retail  device.  A  device  used  for  single  deliveries  of  liquefied  petrol¬ 
eum  gas  for  domestic  or  non-resale  use. 

wholesale  device.  Any  device  other  than  a  retail  device. 

t) 
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LIQUEFIED  PETROLEUM  GAS 
VAPOR-MEASURING  DEVICES 

A.  APPLICATION 


A.l. — This  code  applies  to  positive  displacement,  low-pres¬ 
sure  (5  psi  or  less)  devices  used  for  the  measurement  of 
liquefied  petroleum  gas  in  the  vapor  state. 

A.2. — This  code  does  not  apply  to: 

(a)  Liquid-measuring  devices  used  for  dispensing 
liquefied  petroleum  gases  in  liquid  form  (for 
which  see  Code  for  Liquefied  Petroleum  Gas 
Liquid-Measuring  Devices) . 

(b)  Natural,  liquefied  petroleum,  and  manufactured 
gas  vapor  meters  when  these  are  operated  in  a 
public  utility  system. 

A.3. — See  also  General  Code  requirements. 
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S.  SPECIFICATIONS 


S.l.  Design  of  Indicating  and  Recording  Elements  and  of 
Recorded  Representations. 

S.1.1.  Primary  Elements. 


5.1. 1.1.  General. — A  device  shall  be  equipped  with  a 
primary  indicating  element  and  may  also  be  equipped 
with  a  primary  recording  element. 

5.1. 1.2.  Units. — A  device  shall  indicate ,  and  record  if 
equipped  to  record,  its  deliveries  in  terms  of  cubic 
feet  or  cubic  meters ,  or  multiple  or  decimal  sub¬ 
divisions  of  these  units.  [ Amended  and  made  non¬ 
retroactive  as  of  1972.  To  become  retroactive  January 
1, 1987,  provided  that  individual  marketers  shall  bring 
into  compliance  existing  equipment  in  service  as  of  the 
effective  date  of  this  requirement  at  the  rate  of  15 
percent  every  two  years .] 

5.1. 1.3.  Value  of  Smallest  Unit. — The  value  of  the 
smallest  unit  of  indicated  delivery,  and  recorded  de¬ 
livery  if  the  device  is  equipped  to  record,  shall  not  ex¬ 
ceed  100  cubic  feet  or  1  cubic  meter  (1,000  cubic 
decimeters).  [Amended  1972] 


S.l. 1.4.  Advancement  of  Indicating  and  Recording  Ele¬ 
ments. — Primary  indicating  and  recording  elements 
shall  advance  digitally  or  continuously  and  be  suscep¬ 
tible  of  advancement  only  by  the  mechanical  operation 
of  the  device. 


S.l. 1.5.  Proving  Indicator. — A  device  shall  be  equipped 
with  a  proving  indicator  measuring  1,  2,  5,  or  10  cubic 
feet  per  revolution,  depending  on  meter  size  for  test¬ 
ing  the  meter.  The  test  circle  of  the  proving  indicator 
shall  be  divided  into  ten  equal  parts.  Additional  sub¬ 
divisions  of  one  or  more  of  such  equal  parts  may  be 
made. 
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5.1.2.  Graduations. 

5.1.2.1.  Length. — Graduations  shall  be  so  varied  in 
length  that  they  may  be  conveniently  read. 

5.1.2.2.  Width. — In  any  series  of  graduations,  the 
width  of  a  graduation  shall  in  no  case  be  greater  than 
the  width  of  the  minimum  clear  interval  between 
graduations,  and  in  no  case  should  it  exceed  0.04  inches 
for  indicating  elements  and  0.02  inches  for  proving 
circles. 

5.1.2. 3.  Clear  Interval  Between  Graduations. — The 

clear  interval  shall  be  not  less  than  0.04  inch.  If  the 
graduations  are  not  parallel,  the  measurement  shall  be 
made 

(a)  along  the  line  of  relative  movement  between 
the  graduations  and  the  end  of  the  indicator, 
or 

(b)  if  the  indicator  is  continuous,  at  the  point  of 
widest  separation  of  the  graduations. 

5.1.3.  Indicators 

5.1.3.1.  Symmetry. — The  index  of  an  indicator  shall  be 
symmetrical  with  respect  to  the  graduations  with 
which  it  is  associated  and  at  least  throughout  that 
portion  of  its  length  that  is  associated  with  the 
graduations. 

5.1.3.2.  Length. — The  index  of  an  indicator  shall  reach 
to  the  finest  graduations  with  which  it  is  used. 

5.1.3.3.  Width. — The  width  of  the  index  of  an  indicator 
in  relation  to  the  series  of  graduations  with  which  it  is 
used  shall  be  not  greater  than 

(a)  the  width  of  the  widest  graduation  and 

(b)  the  width  of  the  minimum  clear  interval  be¬ 
tween  graduations. 

When  the  index  of  an  indicator  extends  along  the 
entire  length  of  a  graduation,  that  portion  of  the  index 
of  the  indicator  that  may  be  brought  into  coincidence 
with  the  graduation  shall  be  of  the  same  width 
throughout  the  length  of  the  index  that  coincides 
with  the  graduation. 
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S.  1.3.4.  Clearance. — The  clearance  between  the  index 
of  an  indicator  and  the  graduations  shall  in  no  case  be 
more  than  0.06  inch. 

S. 1.3.5.  Parallax. — Parallax  effects  shall  be  reduced  to 
the  practicable  minimum. 

S.2.  Design  of  Measuring  Elements. 

S.2.1.  Pressure  Regulation. — The  vapor  should  be  meas¬ 
ured  at  a  pressure  of  11  inches  of  water.  Where  vapor  is 
being  measured  at  pressures  in  excess  of  or  less  than  11 
inches  of  water,  a  volume  multiplier  shall  be  applied 
based  on  the  following  equation: 


Volume  Multiplier^ 

Meter  Atmos.  Pressure  (PSIA)4-  Meter  Gage  Pressure  (PSI) 

Base  Pressure  (PSIA) 

The  delivery  pressure  should  be  within  a  tolerance  of  plus 
or  minus  2.75  inches  water  column. 

S.2.2  Provision  for  Sealing. — Adequate  provision  shall  be 
made  for  applying  security  seals  in  such  a  manner  that  no 
adjustment  may  be  made  of  any  measurement  element. 

5.2.3.  Maintenance  of  Vapor  State. — A  device  shall  be  so 
designed  and  installed  that  the  product  being  measured 
will  remain  in  a  vapor  state  during  passage  through  the 
meter. 

5.2.4.  Automatic  Temperature  Compensation. — A  device 
may  be  equipped  with  an  adjustable  automatic  means  for 
adjusting  the  indication  and  registration  of  the  measured 
volume  of  vapor  product  to  the  volume  at  60  °F. 

S.3.  Design  of  Discharge  Lines  and  Shutoff  Valves. 

5.3.1.  Diversion  of  Measured  Vapor. — No  means  shall  be 
provided  by  which  any  measured  vapor  can  be  diverted 
from  the  measuring  chamber  of  the  meter  or  the  dis¬ 
charge  line  therefrom. 

5.3.2.  Shutoff  Valves. — The  shutoff  valve  shall  be  located 
in  the  input  line  to  the  meter. 
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S.4.  Marking  Requirements. 

5.4.1.  Limitations  of  Use. — If  a  device  is  intended  to 
measure  accurately  only  products  having  particular 
properties,  or  to  measure  accurately  only  under  specific 
installation  or  operating  conditions,  or  to  measure  ac¬ 
curately  only  when  used  in  conjunction  with  specific 
accessory  equipment,  these  limitations  shall  be  clearly 
and  permanently  stated  on  the  device. 

5.4.2.  Discharge  Rates. — A  device  shall  be  marked  to 
show  its  rated  gas  capacity  (cubic  feet  per  hour). 

5.4.3.  Temperature  Compensation. — If  a  device  is  equip¬ 
ped  with  an  automatic  temperature  compensator,  this 
shall  be  indicated  on  the  badge  or  immediately  adjacent 
to  the  badge  of  the  device  and  on  the  register. 

5.4.4.  Badge. — A  badge  affixed  in  a  prominent  position 
on  the  front  of  the  device  shall  show  the  manufacturer's 
name,  serial  number  and  model  number  of  the  device,  and 
capacity  rate  of  the  device  for  the  particular  products 
that  it  was  designed  to  meter  as  recommended  by  the 
manufacturer. 
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N.  NOTES 


N.l.  Test  Medium. — The  device  shall  be  tested  with  air. 

N.2.  Temperature  and  Volume  Change. — Care  should  be  ex¬ 
ercised  to  reduce  to  a  minimum  any  volume  changes.  The 
temperature  of  the  air,  bell-prover  oil,  and  the  meters  under 
test  should  be  within  2°F  of  one  another.  The  devices  should 
remain  in  the  proving  room  for  at  least  16  hours  before 
starting  any  proving  operations  to  allow  the  device  tem¬ 
perature  to  approximate  the  temperature  of  the  proving 
device. 

N.3.  Test  Drafts. — Test  drafts  should  be  at  least  equal  to 
one  complete  revolution  of  the  largest  capacity  proving  in¬ 
dicator,  and  shall  in  no  case  be  less  than  2  cubic  feet.  All 
flow  rates  should  be  controlled  by  suitable  outlet  orifices. 

N.4.  Test  Procedures. — If  a  device  is  equipped  with  an 
automatic  temperature  compensator,  the  proving  device 
reading  shall  be  corrected  to  60  °F,  using  an  approved  table. 
[Amended  1972] 

N.4.1.  Normal  Tests. — The  normal  test  of  a  device  shall 
be  made  at  the  capacity  rate  given  on  the  badge  of  the 
meter. 

N.4.1. 1.  Automatic  Temperature  Compensation. — If  a 

device  is  equipped  with  an  automatic  temperature  com¬ 
pensator,  the  proving-device  reading  shall  be  corrected 
to  60°F. 

N.4.2.  Special  Tests. — “Special”  tests,  to  develop  the 
operating  characteristics  of  a  device,  and  any  special 
elements  and  accessories  attached  to  or  associated  with 
the  device,  shall  be  made  as  circumstances  require.  Any 
test  except  as  set  forth  in  N.4.1.  is  a  special  test. 

N.4.2. 1.  Slow  Test. — The  device  shall  be  tested  at  20 
percent  of  the  marked  capacity  rate,  or  the  check  rate 
if  marked  on  the  device,  whichever  is  less. 

N.4.2.2.  Low  Flame  Test. — The  device  shall  be  tested 
at  an  extremely  low  flow  rate  as  given  in  table  1. 
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TABLE  1.— CAPACITY  OF  LOW  FLOW  TEST  RATE  ORIFICES 
WITH  RESPECT  TO  DEVICE  CAPACITY 


Rated  LP  Gas  Capacity 

Low  Flow'  test  rate 

Up  to  and  including  250  CFH__ 

^  CFH 

Over  250  CFH  up  to  and 

H  CFH 

including  500  CFH. 

Over  500  CFH _ 

1/10  percent  of  capacity  rate 

N.5.  Temperature  Correction. — Corrections  shall  be  made 
for  any  changes  in  volume  resulting  from  the  difference  in 
air  temperatures  between  time  of  passage  through  the  de¬ 
vice  and  time  of  volumetric  determination  in  the  proving 
device. 

N.6.  Frequency  of  Test. — A  liquefied  petroleum  gas  vapor¬ 
measuring  device  shall  be  tested  before  installation  and 
allowed  to  remain  in  service  for  10  years  from  the  time  last 
tested  without  being  retested,  unless  a  test  is  requested  by : 

(a)  the  purchaser  of  the  product  being  metered, 

(b)  the  seller  of  the  product  being  metered,  or 

(c)  the  weights  and  measures  official. 
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T.  TOLERANCES 

T.l.  Tolerance  Values. — Maintenance  and  acceptance  toler¬ 
ances  for  liquefied  petroleum  gas  vapor-measuring  devices 
shall  be  as  follows: 

T.1.1.  On  Normal  Tests. — The  acceptance  and  mainte¬ 
nance  tolerances  on  “normal”  tests  shall  be  .030  cubic 
foot  per  indicated  cubic  foot  (3  percent  or  1.03  proof) 
on  underregistration  and  .015  cubic  foot  per  indicated 
cubic  foot  (1.5  percent  or  .985  proof)  on  overregistration. 

T.1.2.  On  Special  Tests. — The  acceptance  and  mainte¬ 
nance  tolerances  shall  be  .030  cubic  foot  per  indicated 
cubic  foot  (3  percent  or  1.03  proof)  on  underregistration 
and  .015  cubic  foot  per  indicated  cubic  foot  (1.5  percent 
or  .985  proof)  on  overregistration  on  the  slow  test.  On 
the  low-flame  test  the  acceptance  and  maintenance  toler¬ 
ances  shall  be  .20  cubic  foot  per  indicated  cubic  foot  on 
underregistration  and  .10  cubic  foot  per  indicated  cubic 
foot  on  overregistration. 
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UR.l.  Installation  Requirements. 

UR.1.1.  Capacity  Rate. — A  device  shall  be  so  installed 
that  the  actual  maximum  flow  rate  will  not  exceed  the 
capacity  rate  except  for  short  durations.  If  necessary, 
means  for  flow  regulation  shall  be  incorporated  in  the 
installation,  in  which  case  this  shall  be  fully  effective 
and  automatic  in  operation. 

UR.1.2.  Leakage. — The  metering  system  shall  be  in¬ 
stalled  and  maintained  as  a  pressure-tight  and  leak-free 
system. 

UR.2.  Use  Requirements. 

UR.2.1.  Automatic  Temperature  Compensation. — A  com¬ 
pensated  device  may  not  be  replaced  with  an  uncompen¬ 
sated  device  without  the  written  approval  of  the  weights 
and  measures  authority  having  jurisdiction  over  the 
device. 

UR.2.2.  Invoices. — Any  invoice  on  which  the  charge  is 
based  on  units  other  than  cubic  feet  or  cubic  meters 
shall  have  shown  thereon  the  cubic  foot  or  cubic  meter 
equivalent  of  the  unit  on  which  the  charge  is  based. 
[Added  1972] 

UR.2.3.  Corrections  for  Altitude. — An  approved  multi¬ 
plier  table  of  corrections  shall  be  used  to  correct  for 
changes  in  the  atmospheric  pressure  with  respect  to 
altitude.  The  multiplier  for  a  particular  installation  shall 
be  affixed  on  the  front  of  the  device  near  the  badge. 
[Added  1972] 
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LPG  Vapor -Measuring  Devices 

DEFINITIONS  OF  TERMS 


The  terms  defined  here  have  a  special  and  technical 
meaning  when  used  in  the  Code  for  Liquefied  Petroleum 
Gas  Vapor-Measuring  Devices. 

atmospheric  pressure.  The  average  atmospheric  pressure  agreed  to 
exist  at  the  meter  at  various  ranges  of  elevation,  irrespective  of 
variations  in  atmospheric  pressure  from  time  to  time. 

badge.  A  metal  plate  affixed  to  the  meter  by  the  manufacturer  show¬ 
ing  the  manufacturer’s  name,  serial  number  and  model  number  of 
the  meter,  and  its  rated  capacity. 

base  pressure.  The  absolute  pressure  used  in  defining  the  gas  meas¬ 
urement  unit  to  be  used,  and  is  the  gage  pressure  at  the  meter 
plus  an  agreed  atmospheric  pressure. 

bell  prover.  A  calibrated  cylindrical  metal  tank  of  the  annular  type 
with  a  scale  thereon  which,  in  the  downward  travel  in  a  surround¬ 
ing  tank  containing  a  sealing  medium,  displaces  air  through  the 
meter  being  proved  or  calibrated. 

check  rate.  A  rate  of  flow  usually  20  percent  of  the  capacity  rate. 

cubic-foot  bottle.  A  metal  bottle  open  at  the  lower  end  and  so  sup¬ 
ported  that  it  may  be  easily  raised  or  lowered  in  a  tank  which 
contains  a  sealing  medium.  With  the  level  of  the  sealing  medium 
properly  adjusted,  the  bottle,  when  lowered,  will  displace  exactly 
one  cubic  foot  of  air  upon  coming  to  rest  on  the  bottom  of  the 
tank.  The  marks  on  the  bottle  defining  the  cubic  foot  are  the 
bottom  of  the  lower  neck  and  the  gage  mark  which  partially  sur¬ 
rounds  the  gage  glass  in  the  upper  neck. 

gage  pressure.  The  difference  between  the  pressure  at  the  meter  and 
the  atmospheric  pressure  (psi). 

liquefied  petroleum  gas.  A  petroleum  product  composed  predominantly 
of  any  of  the  following  hydrocarbons  or  mixtures  thereof:  propane, 
propylene,  butanes  (normal  butane  or  isobutane),  and  butylenes. 

liquefied  petroleum  gas  vapor-measuring  device.  A  system  including 
a  mechanism  or  device  of  the  meter  type,  equipped  with  a  total¬ 
izing  index,  designed  to  measure  and  deliver  liquefied  petroleum 
gas  in  the  vapor  state  by  definite  volumes,  and  generally  installed 
in  a  permanent  location.  The  meters  are  similar  in  construction 
and  operation  to  the  conventional  natural  and  manufactured  gas 
meters. 

low  flame  test.  A  test  simulating  extremely  low-flow  rates  such  as 
caused  by  pilot  lights. 

meter  register.  An  observation  index  for  the  cumulative  reading  of 
the  gas  flow  through  the  meter.  In  addition  there  are  one  or  two 
proving  circles  in  which  one  revolution  of  the  test  hand  represents 
V2,  1,  2,  5,  or  10  cubic  feet,  depending  on  meter  size.  Where  two 
proving  circles  are  present,  the  circle  representing  the  smallest 
volume  per  revolution  is  referred  to  as  the  “leak-test  circle.” 


LPG  Vapor-Measuring  Devices 


11 


portable  cubic-foot  standard.  A  gasometer  of  the  annular  type,  the 
bell  being  sealed  with  a  light  oil,  the  amount  of  its  rise  (and 
consequently  of  the  volume  of  air  or  gas  being  measured)  being 
under  absolute  control  so  that  an  exact  cubic  foot  can  be  delivered. 

prover  oil.  A  light  oil  of  low  vapor  pressure  used  as  a  sealing  me¬ 
dium  in  bell  provers,  cubic-foot  bottles,  and  portable  cubic-foot 
standards. 

proving  indicator.  The  test  hand  or  pointer  of  the  proving  or  leak- 
test  circle  on  the  meter  register  or  index. 

rated  capacity.  The  rate  of  flow  in  cubic  feet  per  hour  of  a  liquefied 
petroleum  gas  vapor-measuring  device  as  recommended  by  the 
manufacturer.  This  rate  of  flow  should  cause  a  pressure  drop  across 
the  meter  not  exceeding  ^-inch  water  column. 

standard  cubic  foot.  The  unit  of  measurement  of  liquefied  petroleum 
gas  vapor  at  60°F  and  14.73  psia. 


•  i 


1972 


TENTATIVE  CODE 
CRYOGENIC  LIQUID-MEASURING 
DEVICES 


(This  Tentative  Code  has  only  a  trial  or  experimental 
status  and  is  not  intended  to  be  rigidly  enforced.  The  re¬ 
quirements  are  designed  for  observation  and  study  prior 
to  the  development  and  final  adoption  of  a  Code  for  Cryo¬ 
genic  Liquid-Measuring  Devices.) 


A.  APPLICATION 

A.l. — This  code  applies  to  devices  used  for  the  measure¬ 
ment  of  cryogenic  liquids,  whether  such  devices  are  in¬ 
stalled  in  a  permanent  location  or  mounted  on  a  vehicle. 
Insofar  as  they  are  clearly  appropriate,  the  requirements 
and  provisions  of  the  code  may  be  applied  to  devices  used 
for  the  measurement  of  other  liquids  that  do  not  remain 
in  a  liquid  state  at  atmospheric  pressures  and  temperatures. 

A.2. — This  code  does  not  apply  to  the  following: 

(a)  Devices  used  for  dispensing  liquefied  petroleum 
gases  (for  which  see  Code  for  Liquefied  Petroleum 
Gas  Liquid-Measuring  Devices). 

(b)  Devices  used  solely  for  dispensing  a  product  in 
connection  with  operations  in  which  the  amount 
dispensed  does  not  affect  customer  charges. 

(c)  Devices  used  solely  for  dispensing  liquefied  natural 
gas. 

A.3. — See  also  General  Code  requirements. 
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2  Cryogenic  Liquid-Measuring  Devices 

S.  SPECIFICATIONS 

S.l.  Design  of  Indicating  and  Recording  Elements  and  of 
Recorded  Representations. 

S.1.1.  Primary  Elements. 

5.1. 1.1.  General. — A  device  shall  be  equipped  with  a 
primary  indicating  element  and  may  also  be  equipped 
with  a  primary  recording  element. 

5.1. 1.2.  Units. — A  device  shall  indicate,  and  record 
if  the  device  is  equipped  to  record,  its  deliveries  in 
terms  of  gallons,  cubic  decimeters  (liters),  pounds, 
kilograms,  cubic  feet  of  gas  (NTP),  or  decimal  or 
multiple  subdivisions  thereof. 

5.1. 1.3.  Value  of  Smallest  Unit. — The  value  of  the 
smallest  unit  of  indicated  delivery,  and  recorded  de¬ 
livery,  if  the  device  is  equipped  to  record,  shall  not 
exceed  the  equivalent  of: 

(a)  For  Small  Delivery  Devices 

(1)  One-tenth  gallon 

(2)  One-half  cubic  decimeter 

(3)  One  pound 

(4)  One-half  kilogram 

(5)  Ten  cubic  feet  of  gas 

(b)  For  Large  Delivery  Devices 

(1)  One  gallon 

(2)  Five  cubic  decimeters 

(3)  Ten  pounds 

(4)  Five  kilograms 

(5)  One  hundred  cubic  feet  of  gas 

5.1. 1.4.  Advancement  of  Indicating  and  Recording  Ele¬ 
ments. — Primary  indicating  and  recording  elements 
shall  be  susceptible  of  advancement  only  by  the  normal 
operation  of  the  device.  However,  a  device  may  be 
cleared  by  advancing  its  elements  to  zero,  but  only  if 

(a)  the  advancing  movement,  once  started,  cannot 
be  stopped  until  zero  is  reached,  or 

(b)  in  the  case  of  indicating  elements  only,  such  ele¬ 
ments  are  automatically  obscured  until  the  ele¬ 
ments  reach  the  correct  zero  position. 
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S.l.1.5.  Return  to  Zero. — Primary  indicating  elements 
shall  be  readily  returnable  to  a  definite  zero  indication. 
Means  shall  be  provided  to  prevent  the  return  of 
primary  indicating  elements,  and  of  primary  recording 
elements  if  these  are  returnable  to  zero,  beyond  their 
correct  zero  position. 

5.1.2.  Graduations. 

5.1.2.1.  Length. — Graduations  shall  be  so  varied  in 
length  that  they  may  be  conveniently  read. 

5.1.2.2.  Width. — In  any  series  of  graduations,  the 
width  of  a  graduation  shall  in  no  case  be  greater  than 
the  width  of  the  minimum  clear  interval  between 
graduations,  and  the  width  of  main  graduations  shall 
be  not  more  than  50  percent  greater  than  the  width  of 
subordinate  graduations.  Graduations  shall  in  no  case 
be  less  than  0.008  inch  in  width. 

5.1.2.3.  Clear  Interval  Between  Graduations. — The 
clear  interval  shall  be  not  less  than  0.04  inch.  If  the 
graduations  are  not  parallel,  the  measurement  shall 
be  made 

(a)  along  the  line  of  relative  movement  between 
the  graduations  and  the  end  of  the  indicator,  or 

(b)  if  the  indicator  is  continuous,  at  the  point  of 
widest  separation  of  the  graduations. 

(See  also  S.l.3.6.) 

5.1.3.  Indicators. 

S.l.3.1.  Symmetry.— The  index  of  an  indicator  shall 
be  symmetrical  with  respect  to  the  graduations  with 
which  it  is  associated  and  at  least  throughout  that 
portion  of  its  length  that  is  associated  with  the  grad¬ 
uation. 
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5.1.3.2.  Length. — The  index  of  an  indicator  shall  reach 
to  the  finest  graduations  with  which  it  is  used,  unless 
the  indicator  and  the  graduations  are  in  the  same 
plane,  in  which  case  the  distance  between  the  end  of 
the  indicator  and  the  ends  of  the  graduations,  meas¬ 
ured  along  the  line  of  the  graduations,  shall  be  not 
more  than  0,04  inch. 

5.1.3.3.  Width. — The  width  of  the  index  of  an  indi¬ 
cator  in  relation  to  the  series  of  graduations  with 
which  it  is  used  shall  be  not  greater  than 

(a)  the  width  of  the  widest  graduation,  and 

(b)  the  width  of  the  minimum  clear  interval  be¬ 
tween  graduations. 

When  the  index  of  an  indicator  extends  along  the  en¬ 
tire  length  of  a  graduation,  that  portion  of  the  index 
of  the  indicator  that  may  be  brought  into  coincidence 
with  the  graduation  shall  be  of  the  same  width 
throughout  the  length  of  the  index  that  coincides  with 
the  graduation. 

5.1.3.4.  Clearance. — The  clearance  between  the  index 
of  an  indicator  and  the  graduations  shall  in  no  case 
be  more  than  0.06  inch. 

5.1.3.5.  Parallax. — Parallax  effects  shall  be  reduced  to 
the  practicable  minimum. 

5.1.3.6.  Travel  of  Indicator. — If  the  most  sensitive 
element  of  the  primary  indicating  element  utilizes  an 
indicator  and  graduations,  the  relative  movement  of 
these  parts  corresponding  to  the  smallest  indicated 
value  shall  be  not  less  than  0.20  inch. 

S.1.4.  Computing-Type  Devices. 


S.l.4.1.  Printed  Ticket. — Any  printed  ticket  issued  by 
a  device  of  the  computing  type  on  which  there  is 
printed  the  total  computed  price  shall  have  printed 
clearly  thereon  also  the  total  quantity  of  the  delivery 
and  the  price  per  unit. 
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5.1.4.2.  Money-Value  Computations. — Money-value 
computations  shall  be  of  the  full-computing  type  in 
which  the  money  value  at  a  single  unit  price,  or  at 
each  of  a  series  of  unit  prices,  shall  be  computed  for 
every  delivery  within  either  the  range  of  measurement 
of  the  device  or  the  range  of  the  computing  elements, 
whichever  is  less.  Value  graduations  shall  be  supplied 
and  shall  be  accurately  positioned.  The  value  of  each 
graduated  interval  shall  be  1  cent. 

5.1.4.3.  Money  Values — Mathematical  Agreement. — 

Any  digital  money-value  indication  and  any  recorded 
money  value  on  a  computing-type  device  shall  be  in 
mathematical  agreement  with  its  associated  quantity 
indication  or  representation  to  within  one  cent  of 
money  value. 


S.2.  Design  of  Measuring  Elements. 


5.2.1.  Vapor  Elimination. — A  pressure  activated  (pump¬ 
less)  metering  system  shall  be  equipped  with  an  effective 
vapor  eliminator  or  other  effective  means  to  prevent  the 
passage  of  vapor  through  the  meter  where  such  vapor 
will  cause  overregistration  of  or  tend  to  damage  or 
degrade  the  meter.  Vent  lines  from  the  vapor  eliminator 
shall  be  made  of  metal  tubing  or  some  other  suitably 
rigid  material. 

5.2.2.  Directional  Flow  Valves. — Valves  intended  to  pre¬ 
vent  reversal  of  flow  shall  be  automatic  in  operation. 

5.2.3.  Maintenance  of  Liquid  State. — A  device  shall  be 
so  designed  that  the  product  being  measured  will  remain 
in  a  liquid  state  during  passage  through  the  meter. 

5.2.4.  Automatic  Temperature  or  Density  Compensation. 

— A  device  may  be  equipped  with  an  adjustable  auto¬ 
matic  means  for  adjusting  the  indication  and  registration 
of  the  measured  quantity  of  product  to  the  quantity  at 
the  normal  boiling  point  of  the  specific  cryogenic  product. 
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S.2.5.  Provision  for  Sealing. — Adequate  provision  shall 
be  made  for  applying  security  seals  in  such  a  manner 
that  no  adjustment  or  interchange  may  be  made  of 


(a)  any  measurement  element, 

(b)  any  adjustable  element  for  controlling  delivery 
rate  when  such  rate  tends  to  alfect  the  accuracy 
of  deliveries,  and 

(c)  any  automatic  temperature  or  density  compen¬ 
sating  system. 

Any  adjusting  mechanism  shall  be  readily  accessible  for 
purposes  of  affixing  a  security  seal. 


S.3.  Design  of  Discharge  Lines  and  Discharge  Line  Valves. 


S.3.1.  Diversion  of  Measured  Liquid. — No  means  shall 
be  provided  by  which  any  measured  liquid  can  be  diverted 
from  the  measuring  chamber  of  the  meter  or  the  dis¬ 
charge  line  therefrom,  except  that  a  manually  controlled 
outlet  that  may  be  opened  for  purging  or  draining,  or 
for  the  purpose  of  precooling  the  metering  system,  shall 
be  permitted.  Effective  means  shall  be  provided  to  pre¬ 
vent  the  passage  of  liquid  through  any  such  outlet 
during  normal  operation  of  the  device  and  to  indicate 
clearly  and  unmistakably  when  the  valve  controls  are 
so  set  as  to  permit  passage  of  liquid  through  such  outlet. 


S.3.2.  Discharge  Hose. — The  discharge  hose  of  a  device 
shall  be  of  the  completely  draining  dry-hose  type. 


S.4.  Marking  Requirements. 


S.4.1.  Limitation  of  Use. — If  a  meter  is  intended  to 
measure  accurately  only  liquids  having  particular  pro¬ 
perties,  or  to  measure  accurately  only  under  specific 
installation  or  operating  conditions,  or  to  measure  ac¬ 
curately  only  when  used  in  conjunction  with  specific 
accessory  equipment,  these  limitations  shall  be  clearly 
and  permanently  stated  on  the  meter. 
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5.4.2.  Discharge  Rates. — A  meter  shall  be  marked  to 
show  its  designed  maximum  and  minimum  discharge 
rates. 

5.4.3.  Temperature  of  Density  Compensation. — If  a  de¬ 
vice  is  equipped  with  an  automatic  temperature  or 
density  compensator,  the  primary  indicating  elements, 
recording  elements,  and  recorded  representations  shall  be 
clearly  and  conspicuously  marked  to  show  that  the 
quantity  delivered  has  been  adjusted  to  the  quantity  at 
the  normal  boiling  point  of  the  specific  cryogenic  product. 
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Cryogenic  Liquid-Measuring  Devices 

N.  NOTES 


N.l.  Test  Liquid.— A  meter  shall  be  tested  with  the  liquid 
to  be  commercially  measured  or  with  a  liquid  of  the  same 
general  physical  characteristics. 


N.2.  Vaporization  and  Volume  Change. — Care  shall  be 
exercised  to  reduce  to  a  minimum  vaporization  and  volume 
changes.  When  testing  by  weight  the  weigh  tank  and 
transfer  systems  shall  be  precooled  to  liquid  temperature 
prior  to  the  start  of  the  test  to  avoid  the  vending  of  vapor 
from  the  vessel  being  weighed. 

N.3.  Test  Drafts. 


N.3.1.  Gravimetric  Test. — Weight  test  drafts  shall  be 
equal  to  at  least  the  amount  delivered  by  the  device  in 
two  minutes  at  its  maximum  discharge  rate,  and  shall 
in  no  case  be  less  than  2,000  pounds. 

N.3.2.  Transfer  Standard  Test. — When  comparing  a 
meter  with  a  calibrated  transfer  standard,  the  test  draft 
shall  be  equal  to  at  least  the  amount  delivered  by  the 
device  in  two  minutes  at  its  maximum  discharge  rate, 
and  shall  in  no  case  be  less  than  50  gallons  or  equivalent 
thereof. 


N.4.  Density. — Temperature  and  pressure  of  the  metered 
test  liquid  shall  be  measured  during  the  test  for  the  de¬ 
termination  of  density  or  volume  correction  factors  when 
applicable.  Liquid  Density  and  Volume  Correction  Factors 
(with  respect  to  temperature  and  pressure)  published  in 
NBS  Technical  Note  361,  Revised,  Liquid  Densities  of 
Oxygen ,  Nitrogen ,  Argon,  and  Parahydrogen,  shall  apply. 


N.5.  Testing  Procedures. 


N.5.1.  Normal  Tests. — The  “normal”  tests  of  a  device 
shall  be  made  over  a  range  of  discharge  rates  that  may 
be  anticipated  under  the  conditions  of  installation. 
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N.5.2.  Special  Tests. — Any  test  except  as  set  forth  in 
N.5.1.  shall  be  considered  a  special  test.  Tests  shall  be 
conducted,  if  possible,  to  evaluate  any  special  elements 
or  accessories  attached  to  or  associated  with  the  device. 
A  device  shall  be  tested  at  a  minimum  discharge  rate  of 

(a)  50  percent  of  the  maximum  discharge  rate  de¬ 
veloped  under  the  conditions  of  installation,  or 
the  minimum  discharge  rate  marked  on  the  device, 
whichever  is  less,  or 

(b)  the  lowest  discharge  rate  practicable  under  con¬ 
ditions  of  installation. 

“Special”  tests  may  be  conducted  to  develop  any  charac¬ 
teristics  of  the  device  which  are  not  normally  anticipated 
under  the  conditions  of  installation  as  circumstances  re¬ 
quire. 

N.6.  Temperature  Correction. — Corrections  shall  be  made 
for  any  changes  in  volume  resulting  from  the  differences 
in  liquid  temperatures  between  time  of  passage  through  the 
meter  and  time  of  volumetric  determination  of  test  draft. 
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T.  TOLERANCES 

T.l.  Tolerance  Values. — Maintenance  and  acceptance 
tolerances  for  cryogenic  liquid-measuring  devices,  whether 
or  not  a  device  is  equipped  with  an  automatic  temperature 
or  density  compensator,  shall  be  as  follows: 

T.1.1.  On  Normal  Tests. — The  maintenance  tolerance  on 
“normal”  tests  shall  be  four  percent  (4%)  per  indicated 
unit  on  underregistration  and  two  percent  (2%)  per  indi¬ 
cated  unit  on  overregistration.  The  acceptance  tolerance 
on  “normal”  tests  shall  be  two  percent  (2%)  per  indi¬ 
cated  unit  on  underregistration  and  one  percent  (1%) 
per  indicated  unit  on  overregistration. 

T.1.2.  On  Special  Tests. — The  maintenance  and  ac¬ 
ceptance  tolerances  shall  be  four  percent  (4%)  per  indi¬ 
cated  unit  on  underregistration  and  two  percent  (2%) 
per  indicated  unit  on  overregistration. 
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UR.l.  Installation  Requirements. 


UR.1.1.  Discharge  Rate. — A  device  shall  be  so  installed 
that  the  actual  maximum  discharge  rate  will  not  exceed 
the  rated  maximum  discharge  rate.  If  necessary,  means 
for  flow  regulation  shall  be  incorporated  in  the  instal¬ 
lation. 


UR.  1.2.  Length  of  Discharge  Hose. — The  discharge  hose 
shall  be  of  such  a  length  and  design  as  to  keep  vaporiza¬ 
tion  of  the  liquid  to  a  minimum. 


UR.l. 3.  Maintenance  of  Liquid  State. — A  device  shall  be 
so  installed  and  operated  that  the  product  being  measured 
shall  remain  in  the  liquid  state  during  passage  through 
the  meter. 


UR.2.  USE  REQUIREMENTS. 


UR.2.1.  Return  of  Indicating  and  Recording  Elements  to 
Zero. — The  primary  indicating  elements  (visual)  and  the 
primary  recording  elements,  if  these  are  returnable  to 
zero,  shall  be  returned  to  zero  before  each  delivery. 


UR.2.2.  Condition  of  Discharge  System. — The  discharge 
system,  up  to  and  including  the  meter,  shall  be  pre¬ 
cooled  to  liquid  temperatures  before  a  “zero”  condition 
is  established  prior  to  the  start  of  a  commercial  delivery, 
where  vapor  will  cause  overregistration  of  or  tend  to 
damage  or  degrade  the  meter. 


UR.2.3.  Vapor  Return  Line. — No  vapor  return  line  from 
the  supplier’s  tank  to  the  receiving  container  shall  be 
used  during  a  metered  delivery. 
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UR.2.4.  Drainage  of  Discharge  Line. — Upon  completion 
of  a  delivery,  the  vendor  shall  leave  the  discharge  line 
connected  to  the  receiving  container  with  the  valve  ad¬ 
jacent  to  the  meter  in  the  closed  position  and  the  valve 
at  the  discharge  line  outlet  in  the  open  position  for  a 
period  of  at  least 

(a)  one  minute  for  small  delivery  devices,  and 

(b)  three  minutes  for  large  delivery  devices, 

to  allow  vaporization  of  some  product  in  the  discharge 
line  to  force  the  remainder  of  the  product  in  the  line 
to  flow  into  the  receiving  container. 

UR.2.5.  Conversion  Factors  of  Values. — When  the 
metered  cryogenic  liquids  are  expressed  in  terms  of 
pounds,  kilograms,  or  cubic  feet  in  addition  to  gallons 
or  liters,  liquid  density,  pressure,  temperature,  and  unit 
conversion  values  of  NBS  Technical  Note  361,  Revised, 
Liquid  Densities  of  Oxygen ,  Nitrogen ,  Argon ,  and  Para- 
hydrogen,  shall  be  used.  For  unit  conversions: 

(a)  lb/gal  values  shall  be  used  as  the  pound  equivalent 
when  converting  from  gallons  to  pounds ; 

(b)  NTP  Volume  Correction  Factor  Value  shall  be 
used  as  the  gas  equivalent  at  NTP  when  con¬ 
verting  from  liquid  volume  (gallons)  to  the  equiv¬ 
alent  gas  volume  (cubic  feet)  ;  and 

(c)  Liquid  Volume  Correction  Factor  Values  shall  be 
used  to  adjust  the  measured  liquid  volume  to  NBP. 


Cryogenic  Liquid-Measuring  Devices 


13 


UR.2.6.  Temperature  or  Density  Compensation. 

UR.2.6.1.  Use  of  Automatic  Temperature  or  Density 
Compensators. — If  a  device  is  equipped  with  an  auto¬ 
matic  temperature  or  density  compensator,  this  shall 
be  connected,  operable,  and  in  use  at  all  times.  Such 
automatic  temperature  or  density  compensator  may 
not  be  removed,  nor  may  a  compensated  device  be  re¬ 
placed  with  an  uncompensated  device,  without  the 
written  approval  of  the  weights  and  measures  au¬ 
thority  having  jurisdiction  over  the  device. 

UR.2.6.2.  Written  Invoices. — Any  written  invoice  or 
printed  ticket  based  on  a  reading  of  a  device  that  is 
equipped  with  an  automatic  temperature  or  density 
compensator  shall  have  shown  thereon  that  the 
quantity  delivered  has  been  adjusted  to  the  quantity 
at  the  normal  boiling  point  of  the  specific  cryogenic 
product. 

UR.2.6.3.  Printed  Ticket. — Any  printed  ticket  issued 
by  a  device  of  the  computing  type  on  which  there  is 
printed  the  total  computed  price,  the  total  quantity 
of  the  delivery,  or  the  price  per  unit,  shall  have  shown 
thereon  also  the  other  two  values  (either  printed  or 
in  clear  hand  script). 

UR.2.6. 4.  Ticket  in  Printing  Device. — A  ticket  shall 
not  be  inserted  into  a  device  equipped  with  a  ticket 
printer  until  immediately  before  a  delivery  is  begun, 
and  in  no  case  shall  a  ticket  be  in  the  device  when  the 
vehicle  is  in  motion  while  on  a  public  street,  highway, 
or  thoroughfare. 
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DEFINITIONS  OF  TERMS 

The  terms  defined  here  have  a  special  and  technical 

meaning  when  used  in  the  Code  for  Cryogenic  Liquid- 

Measuring  Devices. 

cryogenic  liquids.  Fluids  whose  normal  boiling  point  is 
below  123  kelvin  (-238 °F). 

cryogenic  liquid-measuring  device.  A  system  including  a 
mechanism  or  machine  of  the  meter  type  designed  to 
measure  and  deliver  cryogenic  liquids  in  the  liquid  state 
by  definite  quantity  whether  installed  in  a  permanent 
location  or  mounted  on  a  vehicle.  Means  may  or  may  not 
be  provided  to  indicate  automatically,  for  one  of  a  series 
of  unit  prices,  the  total  money  value  of  the  liquid 
measured. 

cubic  foot.  A  standard  cubic  foot  of  a  cryogenic  liquid  in 
gaseous  state  is  defined  as  that  volume  of  gas  which,  at 
a  temperature  of  70  °F  and  under  a  pressure  of  14.696 
pounds  per  square  inch  absolute,  occupies  one  cubic  foot. 

dry  hose  type.  A  type  of  device  in  which  it  is  intended 
that  the  discharge  hose  be  completely  drained  following 
the  mechanical  operations  involved  in  each  delivery. 

large  delivery  device.  Devices  used  primarily  for  single 
deliveries  greater  than  100  gallons,  1,000  pounds,  or 
10,000  cubic  feet. 

liquid  volume  correction  factor.  A  correction  factor  used 
to  adjust  the  liquid  volume  of  a  cryogenic  product  at  the 
time  of  measurement  to  the  liquid  volume  at  NBP. 

NBP.  Normal  boiling  point  of  cryogenic  liquid  at  14.696 
psia. 

NTP.  Normal  temperature  and  pressure  of  70  °F  and 
14.696  psia,  respectively. 

NTP  density  and  volume  correction  factor.  A  correction 
factor  used  to  adjust  the  liquid  volume  of  a  cryogenic  pro¬ 
duct  at  the  time  of  measurement  to  the  gas  equivalent 
at  NTP. 

small  delivery  device.  Any  device  other  than  a  large  de¬ 
livery  device. 

transfer  standard.  A  measurement  system  designed  for 
use  in  proving  and  testing  cryogenic  liquid-measuring 
devices. 
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LIQUID  MEASURES 


A.  APPLICATION 

A.l. — This  code  applies  to  liquid  measures ;  that  is,  to  rigid 
measures  of  capacity  designed  for  general  and  repeated  use 
in  the  measurement  of  liquids. 

A.2. — The  code  does  not  apply  to  test  measures  or  other 
volumetric  standards. 

A.3. — See  also  General  Code  Requirements. 


S.  SPECIFICATIONS 

5.1.  Units. — The  capacity  of  a  liquid  measure  shall  be  1  gill, 
i/2  liquid  pint,  1  liquid  pint,  1  liquid  quart,  %  gallon,  1  gal¬ 
lon,  114  gallons,  11/2  gallons,  or  a  multiple  of  1  gallon,  and 
the  measure  shall  not  be  subdivided.  However,  3-pint  and  5- 
pint  brick  molds  and  2%  gallon  (10-quart)  cans  shall  be 
permitted  when  used  exclusively  for  ice  cream. 

5.2.  Material. — Measures  shall  be  made  of  metal,  glass, 
earthenware,  enameled  ware,  composition,  or  similar  and 
suitable  material.  If  made  of  metal,  the  thickness  of  the 
metal  shall  be  not  less  than  the  appropriate  value  given  in 
table  1. 


TABLE  1.— MINIMUM  THICKNESSES  OF  METAL  FOR  LIQUID 

MEASURES 


Nominal  capacity 

Minimum  thickness 

For  iron  or  steel, 
plated  or  unplated 

For  copper 
or  aluminum 

Inch 

Inch 

1  pint  or  less  _  _ 

0.010 

0.020 

1  quart,  V2  gallon,  1  gallon _ 

.014 

.028 

Over  1  gallon  _  _  _ 

.016 

.032 

1 
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5.3.  Capacity  Point. — The  capacity  of  a  measure  shall  be  de¬ 
termined  to  a  definite  edge,  or  to  the  lowest  portion  of  a 
plate,  bar,  or  wire,  at  or  near  the  top  of  the  measure,  and 
shall  not  include  the  capacity  or  any  lip  or  rim  that  may  be 
provided. 

5.4.  Reinforcing  Rings. — Reinforcing  rings,  if  used,  shall  be 
attached  to  the  outside  of  the  measure  and  shall  show  no 
divisions  or  lines  on  the  inside  surface  of  the  measure. 

5.5.  Discharge. — A  measure  equipped  with  a  discharge 
faucet  or  valve  shall  be  susceptible  of  complete  discharge 
through  the  faucet  or  valve  when  the  measure  is  standing  on 
a  level  surface. 

5.6.  Marking  Requirements. — A  measure  shall  be  marked  on 
its  side  with  a  statement  of  its  capacity.  If  the  capacity  is 
stated  in  terms  of  the  pint  or  quart,  the  word  “Liquid”  or 
the  abbreviation  “Liq”  shall  be  included. 


T.  TOLERANCES 

T.l. — Maintenance  tolerances  in  excess  and  in  deficiency 
shall  be  as  shown  in  table  2.  Acceptance  tolerances  shall  be 
one-half  the  maintenance  tolerances. 


TABLE  2.— MAINTENANCE  TOLERANCES,  IN  EXCESS  AND  IN 
DEFICIENCY,  FOR  LIQUID  MEASURES 


Nominal  capacity 

Tolerance 

In  excess 

In  deficiency 

V2  pint  or  less 

Fluid 

drams 

2 

Cubic 

inches 

0.4 

Fluid 

drams 

1.0 

Cubic 

inches 

0.2 

1  pint  _  _ 

g 

0.7 

1.5 

0.3 

1  quart 

4 

0.9 

2.0 

0.5 

V2  gallon 

6 

1.4 

3.0 

0.7 

1  and  1  *4  gallons  _  _ 

Fluid 

ounces 

1.0 

1.8 

4.0 

0.9 

IV2  gallons  _  _  _ 

1.5 

2.7 

6.0 

1.4 

2  gallons  _  _ 

2 

3.5 

Fluid 

ounces 

1 

1.8 

3  and  4  gallons  _  _ 

4 

7.0 

2 

3.6 

5  gallons  _  _  _ 

6 

11.0 

3 

5.4 

10  gallons 

10 

18.0 

5 
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VEHICLE  TANKS  USED  AS  MEASURES 


A.  APPLICATION 

A.l. — This  code  applies  to  vehicle  tanks  when  these  are  used 
as  commercial  measures. 

A.2. — This  code  does  not  apply  to  the  following  devices : 

(a)  Devices  used  solely  for  dispensing  a  product  in  con¬ 
nection  with  operations  in  which  the  amount  dis¬ 
pensed  does  not  affect  customer  charges, 

(b)  Meters  mounted  on  vehicle  tanks  (for  which  see 
Code  for  Vehicle-Tank  Meters) . 

A.3. — See  also  General  Code  requirements. 


S.  SPECIFICATIONS 
S.l.  Design  of  Compartments. 

5.1.1.  Compartment  Distortion. — The  shell  and  bulkheads 
of  a  vehicle  tank  shall  be  so  constructed  that  under  any 
condition  of  liquid  lading  they  will  not  become  distorted 
sufficiently  to  cause  a  change  in  the  capacity  of  any  com¬ 
partment  (as  determined  by  volumetric  test)  equal  to 
more  than  %  pint  per  200  gallons,  or  fraction  thereof,  of 
the  nominal  compartment  capacity,  or  to  more  than  1  pint, 
whichever  is  greater.  (This  specification  prescribes  a 
limit  on  permissible  distortion  only,  and  is  not  to  be  con¬ 
strued  as  setting  up  a  secondary  tolerance  on  compart¬ 
ment  capacities  to  be  added  to  the  values  given  in  toler¬ 
ance  paragraph  T.2.) 

5.1.2.  Venting. — Effective  venting  of  a  compartment  shall 
be  provided  to  permit  air  to  escape,  during  filling  opera¬ 
tions,  from  all  areas  designed  to  be  filled  with  liquid  and  to 
permit  the  influx  of  air  to  the  compartment  during  the 
discharge  of  liquid  therefrom.  Venting  shall  prevent  any 
formation  of  air  pockets. 
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5.1.3.  Completeness  of  Delivery. — A  tank  shall  be  so  con¬ 
structed  that,  when  it  is  standing  on  a  level  surface,  com¬ 
plete  delivery  can  be  made  from  any  compartment 
through  its  delivery  faucet  or  valve  whether  other  com¬ 
partments  are  full  or  empty,  and  whether  or  not  the  de¬ 
livery  is  through  a  manifold. 

5.1.4.  Fill  or  Inspection  Opening. — The  fill  or  inspection 
opening  of  a  compartment  shall  be  of  such  size  and  loca¬ 
tion  that  it  can  readily  be  determined  by  visual  inspection 
that  the  compartment  has  been  properly  filled  or  com¬ 
pletely  emptied  and  shall  be  so  positioned  with  respect  to 
the  ends  of  the  compartment  that  the  indicator  may  be 
positioned  as  required.  In  no  case  shall  the  opening,  if 
circular,  have  a  diameter  of  less  than  7%  inches,  or,  if 
other  than  circular,  have  an  effective  area  of  less  than  45 
square  inches. 

5.1.5.  Dome  Flange  and  Baffle  Plates. — Any  dome  flange 
extending  into  a  compartment  shall  be  provided  with  suf¬ 
ficient  perforations  or  openings  flush  with  the  compart¬ 
ment  shell  to  prevent  any  trapping  of  air.  All  baffle  plates 
in  a  compartment  shall  be  so  cut  away  at  top  and  bottom, 
and  elsewhere  as  necessary,  as  to  facilitate  loading  and 
unloading. 

5.1.6.  Compartment  and  Piping  Capacities  and  Emergency 
Valve. — If  a  compartment  is  equipped  with  an  emergency 
(or  safety)  valve,  this  shall  be  positioned  at  the  lowest 
point  of  outlet  from  the  compartment,  and  the  compart¬ 
ment  capacity  or  capacities  shall  be  construed  as  exclud¬ 
ing  the  capacity  of  the  piping  leading  therefrom.  How¬ 
ever,  the  capacitjr  of  the  piping  leading  from  such  a 
compartment  shall  be  separately  determined  and  re¬ 
ported,  and  may  be  separately  marked  as  specified  in  S.4. 

5.1.7.  Expansion  Space. — When  a  compartment  is  filled  tp^ 
the  level  of  the  highest  indicator  in  the  compartment, 
there  shall  remain  an  expansion  space  of  at  least  0.75  per¬ 
cent  of  the  nominal  compartment  capacity  as  defined  by 
that  indicator. 

S.2.  Design  of  Compartment  Indicators. 

S.2.1.  General.— pAnlndicator  shall  be  so  designed  that  it 
will  distinctly  "and  unmistakably  define  a  capacity  point 
of  its  compartment  when  liquid  is  in  contact  with  the  low¬ 
est  portion  of  the  indicator. 
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S.1.7.  Expansion  Space.— When  a  compartment  is  filled  to 
the  level  of  the  highest  indicator  in  the  compartment, 
there  shall  remain  an  expansion  space  of  at  least  0.75  per¬ 
cent  of  the  nominal  compartment  capacity  as  defined  by 
that  indicator. 

S.2.  Design  of  Compartment  Indicators. 

5.2.1.  General.— An  indicator  shall  be  so  designed  that  it 
will  distinctly  and  unmistakably  define  a  capacity  point 
of  its  compartment  when  liquid  is  in  contact  with  the  low¬ 
est  portion  of  the  indicator. 

5.2.2.  Number  of  Indicators.™ In  no  case  shall  a  compart¬ 
ment  be  provided  with  more  than  five  indicators.  [Amen¬ 
ded  1972] 

5.2.3.  Identification  of  Multiple  Indicators.— If  a  com¬ 
partment  is  provided  with  multiple  indicators,  each  such 
indicator  shall  be  conspicuously  marked  with  an  identi¬ 
fying  letter  or  number. 

5.2.4.  Location.— An  indicator  shall  be  located: 

(a)  Midway  between  the  sides  of  its  compartment. 

(b)  As  nearly  as  practicable  midway  between  the  ends 
of  its  compartment,  and  in  no  case  offset  by  more 
than  10  percent  of  the  compartment  length  or  6 
inches,  whichever  is  less. 

(c)  So  that  it  shall  not  extend  into,  nor  more  than  six 
inches  from,  that  section  of  the  compartment  de¬ 
fined  by  a  vertical  projection  of  the  fill  opening. 
[Amended  1974] 

(d)  At  a  depth,  measuring  from  the  top  of  the  dome 
opening,  not  lower  than  18  inches  for  fill  openings 
of  less  than  15  inches  in  diameter,  or,  if  other 
than  circular,  an  effective  area  of  less  than  175 
square  inches,  and  not  lower  than  24  inches  for 
larger  fill  openings. 

(e)  To  provide  a  clearance  of  not  less  than  2  inches 
between  indicators.  [Amended  1972] 

5.2.5.  Permanence. — Any  indicator  that  is  not  intended 
to  remain  adjustable  and  all  brackets  or  supports  shall  be 
securely  welded  in  position. 
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5.2.6.  Adjustable  Indicators. — Adequate  provision  shall 
be  made  for  conveniently  affixing  a  security  seal  or  seals 

(a)  to  any  indicator  intended  to  remain  adjustable,  0 

so  that  no  adjustment  of  the  indicator  can  be 

made  without  mutilating  or  destroying  the  seal, 
and 

(b)  to  any  removable  part  to  which  an  indicator  may 
be  attached,  so  that  the  part  cannot  be  removed 
without  mutilating  or  destroying  the  seal. 

5.2.7.  Sensitiveness. — The  position  of  any  indicator  in 
its  compartment  shall  be  such  that  at  the  level  of  the 
indicator  a  change  of  0.04  inch  in  the  height  of  the 
liquid  surface  will  represent  a  volume  change  of  not 
more  than  the  value  of  the  tolerance  for  the  nominal 
compartment  capacity  as  defined  by  that  indicator. 

S.3.  Design  of  Compartment  Discharge  Manifold. — When 
two  or  more  compartments  discharge  through  a  common 
manifold  or  other  single  outlet,  effective  means  shall  be  pro-  i  . 
vided  to  insure  \  t 

(a)  that  liquid  can  flow  through  the  delivery  line  lead¬ 
ing  from  only  one  compartment  at  one  time  and 
that  flow  of  liquid  from  one  compartment  to  an¬ 
other  is  automatically  prevented,  or 

(b)  that  all  compartments  will  discharge  simultane¬ 
ously. 

If  the  discharge  valves  from  two  or  more  compartments 
are  automatically  so  controlled  that  they  can  only  be 
operated  together,  thus  effectively  connecting  these  com¬ 
partments  each  to  the  other,  such  compartments  shall,  for 
purposes  of  this  paragraph,  be  construed  to  be  one  com¬ 
partment. 
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5.2.2.  Number  of  Indicators. — In  no  case  shall  a  compart¬ 
ment  be  provided  with  more  than  five  indicators.  [Amen¬ 
ded  1972] 

5.2.3.  Identification  of  Multiple  Indicators. — If  a  com¬ 
partment  is  provided  with  multiple  indicators,  each  such 
indicator  shall  be  conspicuously  marked  with  ah  identi¬ 
fying  letter  or  number. 

/ 

5.2.4.  Location. — An  indicator  shall  be  located: 

(a)  Midway  between  the  sides  of  its  compartment. 

/ 

(b)  As  nearly  as  practicable  midway. between  the  ends 
of  its  compartment,  and  in  no  case  offset  by  more 
than  10  percent  of  the  compartment  length  or  6 
inches,  whichever  is  less.  / 

(c)  Adjacent  to,  but  shall  not  extend  into,  that  section 
of  the  compartment  defined  by  a  vertical  projec¬ 
tion  of  the  fill  opening. 

(d)  At  a  depth,  measuring  from  the  top  of  the  dome 
opening,  not  lower  than  18  inches  for  fill  openings 
of  less  than  15  inches  in  diameter,  or,  if  other 
than  circular,  an/effective  area  of  less  than  175 
square  inches,  and  not  lower  than  24  inches  for 
larger  fill  openings. 

/ 

(e)  To  provide  a  clearance  of  not  less  than  2  inches 
between  indicators.  [Amended  1972] 

5.2.5.  Permanence. — Any  indicator  that  is  not  intended 
to  remain  ad j potable  and  all  brackets  or  supports  shall 
be  securely  Welded  in  position.  (Nonretroactive  as  of 
1971,  and  tf  become  retroactive  as  of  January  1,  197 U-) 

5.2.6.  Adjustable  Indicators.— Adequate  provision  shall 
be  made  for  conveniently  affixing  a  security  seal  or  seals 

(a)/ to  any  indicator  intended  to  remain  adjustable, 
so  that  no  adjustment  of  the  indicator  can  be 
made  without  mutilating  or  destroying  the  seal, 
and 


(b)  to  any  removable  part  to  which  an  indicator  may 
be  attached,  so  that  the  part  cannot  be  removed 
without  mutilating  or  destroying  the  seal. 
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S.2.7.  Sensitiveness. — The  position  of  any  indicator^ 
its  compartment  shall  be  such  that  at  the  level  of  the 
indicator  a  change  of  0.04  inch  in  the  height  ^of  the 
liquid  surface  will  represent  a  volume  change  of  not 
more  than  the  value  of  the  tolerance  for  the  nominal 
compartment  capacity  as  defined  by  that  indicator. 


O 


S.3.  Design  of  Compartment  Discharge  Manifold. — When 
two  or  more  compartments  discharge  through  a  common 
manifold  or  other  single  outlet,  effective  means  shall  be  pro¬ 
vided  to  insure 


/ 


r 

(a)  that  liquid  can  flow  through  the  delivery  line  lead¬ 
ing  from  only  one  compartment  at  one  time  and 
that  flow  of  liquid  from  one  compartment  to  an¬ 
other  is  automatically  prevented,  or 

/ 

(b)  that  all  compartments  will  discharge  simultane¬ 
ously.  / 

/ 

If  the  discharge  valves  from  two  or  more  compartments 
are  automatically  so  controlled  that  they  can  only  be 
operated  together,  thus  effectively  connecting  these  com¬ 
partments  each  to  the  other,  such  compartments  shall,  for 
purposes  of  this  paragraph,  be  construed  to  be  one  com¬ 
partment. 

S.4.  Marking  of  Compartments. 


t 


S.4.1.  Compartment  Identification. — Each  compartment 
of  a  multiple-compartment  tank  shall  be  conspicuously 
identified  by  a  letter  or  number  marked  on  the  dome  or 
immediately  below  the  fill  opening.  Such  letters  or 
numbers  shall  be  in  regular  sequence  from  front  to  rear, 
and  the  delivery  faucets  or  valves  shall  be  marked  to 
correspond  with  their  respective  compartments. 


S.4.2.  Compartment  Capacity  Single  Indicator. — A  com¬ 
partment  provided  with  a  single  indicator  shall  be  clearly, 
permanently,  and  conspicuously  marked  with  a  statement 
of  its  capacity  as  defined  by  its  indicator. 
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S.4.3.  Compartment  Capacity,  Multiple  Indicators. — A 

compartment  provided  with  two  or  three  indicators  shall 
be  clearly,  permanently,  and  conspicuously  marked  with 
a  statement  identifying 


(a)  each  indicator  by  a  letter  or  number  and,  imme¬ 
diately  adjacent  thereto, 

(b)  the  capacity  of  the  compartment  as  defined  by 
the  particular  indicator. 

N.  NOTES 


N.l.  Test  Liquid. — Water  or  light  fuel  oil  shall  be  used  as 
the  test  liquid  for  a  vehicle-tank  compartment. 

N.2.  Evaporation  and  Volume  Change. — Care  shall  be  exer¬ 
cised  to  reduce  to  a  minimum,  evaporation  losses  and  vol¬ 
ume  changes  resulting  from  changes  in  temperature  of  the 
test  liquid. 


N.3.  To  Deliver. — A  vehicle-tank  compartment  shall  be 
gaged  “to  deliver.”  If  the  compartment  is  gaged  by  measur¬ 
ing  the  test  liquid  into  the  tank,  the  inside  tank  walls  shall 
first  be  thoroughly  wetted. 

N.4.  Gaging  of  Compartments. — When  a  compartment  is 
gaged  to  determine  the  proper  position  for  an  indicator  or 
to  determine  what  a  capacity  marking  should  be,  whether 
on  a  new  vehicle  tank  or  following  repairs  or  modifications 
that  might  affect  compartment  capacities,  tolerances  are 
not  applicable,  and  the  indicator  shall  be  set  and  the  com¬ 
partment  capacity  shall  be  marked  as  accurately  as  practi¬ 
cable. 


N.5.  Adjustment  and  Remarking. — When  a  compartment  is 
found  upon  test  to  have  an  error  in  excess  of  the  applicable 
tolerance,  the  capacity  of  the  compartment  shall  be  ad¬ 
justed  to  agree  with  its  marked  capacity,  or  its  marked 
capacity  shall  be  changed  to  agree  with  its  capacity  as  de¬ 
termined  by  the  test. 
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T.  TOLERANCES 


T.l.  Application. 

T.1.1.  To  Excess  and  to  Deficiency. — The  tolerances  here¬ 
inafter  prescribed  shall  be  applied  to  errors  in  excess  and 
in  deficiency. 

T.2.  Tolerance  Values. — Maintenance  and  acceptance  toler¬ 
ances  shall  be  as  shown  in  table  1. 


TABLE  1.— MAINTENANCE  AND  ACCEPTANCE  TOLERANCES 
ON  VEHICLE-TANK  COMPARTMENTS 


Nominal  capacity 
of  compartment 

Maintenance  and  acceptance  tolerance 

Expressed  in 

Expressed  in 

Gallons 

quarts 

gallons  ' 

200  or  less 

2 

0.5 

201  to  400,  incl 

3 

0.75 

401  to  600,  incl  _  _ 

4 

1.0 

601  to  800,  incl 

5 

1.25 

801  to  1,000,  incl 

6 

1.50 

Over  1,000_  _  _  _ 

Add  1  quart  per 

Add  0.25  gallon 

200  gallons  or 

per  200  gallons 

fraction 

or  fraction 

thereof. 

thereof. 

UR.  USER  REQUIREMENTS 
UR.l.  Conditions  of  Use. 

UR.1.1.  Filling. — A  vehicle  shall  stand  upon  a  level 
surface  during  the  filling  of  a  compartment. 

UR.1.2.  Delivering. — During  a  delivery,  a  vehicle  shall 
be  so  positioned  as  to  assure  complete  emptying  of  a  com¬ 
partment. 


FARM  MILK  TANKS 


A.  APPLICATION 

A.l. — This  code  applies  to  farm  milk  tanks  on  the  premises 
of  producers  when  these  are  used,  or  are  to  be  used,  for  the 
commercial  measurement  of  milk. 

A.2. — This  code  does  not  apply  to  tanks  mounted  on  highway 
vehicles. 

A.3. — See  also  General  Code  requirements. 


S.  SPECIFICATIONS 

S.l.  Components. — A  farm  milk  tank,  whether  stationary  or 
portable,  shall  be  considered  suitable  for  commercial  use 
only  when  it  comprises 

(a)  a  vessel,  whether  or  not  it  is  equipped  with  means 
for  cooling  its  contents, 

(b)  means  for  reading  the  level  of  liquid  in  the  tank, 
such  as  a  removable  gage  rod  or  surface  gage,  and 

(c)  a  chart  for  converting  level-of-liquid  readings  to 
gallons. 

Each  compartment  of  a  subdivided  tank  shall,  for  the  pur¬ 
poses  of  this  code,  be  construed  to  be  a  farm  milk  tank. 


l 
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S.2.  Design  of  Tank. 

5.2.1.  Level. — A  farm  milk  tank  shall  be  designed  to  be  in 
normal  operating  position  when  it  is  in  level.  The  tank 
shall  be  so  constructed  that  it  will  maintain  its  condition 
of  level  under  all  normal  conditions  of  lading. 

5.2.2.  Level-Indicating  Means. — A  tank  shall  be  perma¬ 
nently  equipped  with  sensitive  means  by  which  the  level 
of  the  tank  can  be  determined. 

5.2.2.1.  On  a  Stationary  Tank. — A  stationary  tank  shall 
be  provided  with  such  level-indicating  means  as  a  two- 
way  or  circular  level,  a  plumb  bob,  two-way  leveling 
lugs,  or  the  like;  or  the  top  edge  or  edges  of  the  tank 
shall  be  so  constructed  throughout  as  to  provide  an 
accurate  reference  for  level  determinations :  Provided, 
That  ivhen  leveling  lugs  or  the  top  edge  or  edges  of  the 
tank  are  utilized  as  the  reference  for  level  determina¬ 
tions,  there  shall  be  supplied  with  the  tank  a  sensitive 
spirit  level  of  appropriate  dimensions,  and  the  positions 
where  such  level  is  intended  to  be  used  shall  be  per¬ 
manently  marked  on  the  reference  surface  of  the  tank: 
And  provided  further,  That  when  leveling  lugs  are  used 
they  shall  be  so  designed,  constructed,  and  installed  at 
the  factory  that  any  alteration  of  the  original  position 
of  condition,  such  as  by  hammering  or  filing,  would  be 
difficult  and  would  become  obvious.  A  stationary  tank 
with  a  nominal  capacity  of  500  gallons  or  greater  shall 
be  provided  with  at  least  two  similar  level-indicating 
means,  and  these  shall  be  located  in  opposite  and  distant 
positions  from  each  other  so  as  to  facilitate  an  accurate 
level  determination  in  both  directions  of  the  tank’s  hori¬ 
zontal  plane.  (Nonretroactive  as  of  1969.) 

5.2.2.2.  On  a  Portable  Tank. — A  portable  tank  shall  be 

provided  with  either  a  two-way  or  a  circular  level. 

5.2.3.  Portable  Tank. — A  portable  tank  shall  be  of  the  cen¬ 
ter-reading  type ;  that  is,  it  shall  be  so  designed  that  the 
gage  rod  or  surface  gage,  when  properly  positioned  for 
use,  will  be  approximately  in  the  vertical  axis  of  the  tank, 
centrally  positioned  with  respect  to  the  tank  walls. 
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S.3.  Design  of  Indicating  Means. 

1  • 

S.3.1.  Gage-Rod  Bracket  or  Supports. — If  a  tank  is  de¬ 
signed  for  use  with  a  gage  rod,  a  substantial  and  rigid 
gage-rod  bracket  or  other  suitable  supporting  elements 
for  positioning  the  gage  rod  shall  be  provided.  A  gage 
rod  and  its  bracket  or  other  supporting  elements  shall  be 
so  constructed  that,  whenever  the  rod  is  placed  in  engage¬ 
ment  with  the  bracket  or  supports  and  released,  the  rod 
will  automatically  seat  itself  at  a  fixed  height  and  in  a 
vertical  position.  When  a  gage  rod  is  properly  seated  on 
its  bracket  or  supports,  there  shall  be  a  clearance  of  at 
least  3  inches  between  the  graduated  face  of  the  rod  and 
any  tank  wall  or  other  surface  that  it  faces. 

t)  • 

5.3.2.  Gage  Rod. — When  properly  seated  in  position,  a 
rod  shall  not  touch  the  bottom  of  the  tank  unless  this  is 
required  by  the  design  of  the  supporting  elements.  The 
rod  shall  be  graduated  throughout  an  interval  corre¬ 
sponding  to  the  gallonage  range  within  which  readings 
of  liquid  level  are  to  be  made.  The  graduated  face  of  the 
rod  shall  have  a  dull  finish. 

5.3.3.  Surface-Gage  Bracket  or  Supports.— -If  a  tank  is 
designed  for  use  with  a  surface  gage,  a  substantial  and 
rigid  surface-gage  bracket  or  other  suitable  supporting 
elements  for  positioning  the  surface  gage  shall  be  pro¬ 
vided.  A  surface  gage  and  its  bracket  or  other  supporting 
elements  shall  be  so  constructed  that,  whenever  the  gage 
assembly  is  placed  in  engagement  with  the  bracket  or 
supports,  the  indicator,  if  not  permanently  mounted  on 
the  tank,  will  automatically  seat  itself  in  correct  op¬ 
erating  position,  and  the  graduated  element  will  be 
vertically  positioned  and  will  be  securely  held  at  any 
height  to  which  it  may  be  manually  set. 

1  •) 

S.3.4.  Surface  Gage. — When  properly  engaged  with  its 
bracket  and  set  to  its  lowest  position,  a  surface  gage  shall 
not  touch  the  bottom  of  the  tank.  The  gage  shall  be 
graduated  throughout  an  interval  corresponding  to  the 
gallonage  range  within  which  readings  of  liquid  level 
are  to  be  made. 
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S.3.5.  Graduations. 


S.3.5.1.  Spacing  and  Width  of  Graduations. — On  a 

gage  rod  or  surface  gage,  the  spacing  of  the  gradua¬ 
tions,  center  to  center,  shall  be  not  more  than  0.0625 
(1/16)  inch  and  not  less  than  0.03125  (1/32)  inch. 
The  graduations  shall  be  not  less  than  0.005  inch  in 
width,  and  the  clear  interval  between  adjacent  edges 
of  successive  graduations  shall  be  not  less  than  0.01- 
5625  (1/64)  inch. 


S.3.5.2.  Values  of  Graduations. — On  a  gage  rod  or 
surface  gage,  the  graduations  may  be  designated  in 
inches  and  fractions  thereof,  or  may  be  identified  in 
a  numerical  series  without  reference  to  inches  or  frac¬ 
tions  thereof.  In  either  of  these  cases  there  shall  be 
provided  for  each  such  rod  or  gage  and  each  tank  with 
which  it  is  associated,  a  gallonage  chart  showing  values 
in  terms  of  gallons  of  liquid  in  the  tank,  corresponding 
to  each  graduation  on  the  rod  or  gage.  If  a  rod  or  gage 
is  associated  with  but  one  tank,  in  lieu  of  linear  or 
numerical  series  graduations  and  gallonage  chart, 
values  in  terms  of  gallons  of  liquid  in  the  tank  may  be 
shown  directly  on  the  rod  or  gage. 


S.3.5.3.  Value  of  Graduated  Interval. — The  value  of 
a  graduated  interval  on  a  gage  rod  or  surface  gage 
(exclusive  of  the  interval  from  the  bottom  of  the  tank 
to  the  lowest  graduation)  shall  not  exceed 


(a)  V'l  gallon  for  a  tank  of  a  nominal  capacity  of 
250  gallons  or  less, 

(b)  1  gallon  for  a  tank  of  a  nominal  capacity  of  251 
to  500  gallons,  inclusive, 

(c)  l1/^  gallons  for  a  tank  of  a  nominal  capacity  of 
501  to  1500  gallons,  inclusive, 

(d)  2  gallons  for  a  tank  of  a  nominal  capacity  of 
1501  to  2500  gallons,  inclusive,  and 

(e)  add  1  gallon  for  each  2500  gallons  or  fraction 
thereof  of  nominal  tank  capacity  above  2500 
gallons. 
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5.4.  Design  of  Gallonage  Chart. 

5.4.1.  General. — A  gallonage  chart  shall  show  gallonage 
values  only.  All  letters  and  figures  on  the  chart  shall  be 
distinct  and  easily  readable,  the  chart  shall  be  substan¬ 
tially  constructed,  and  the  face  of  the  chart  shall  be  so 
protected  that  its  lettering  and  figures  will  not  tend 
easily  to  become  obliterated  or  illegible. 

5.4.2.  For  a  Tank  of  250  Gallons  or  Less. — The  gallonage 
chart  for  a  tank  of  nominal  capacity  of  250  gallons  or  less 
shall  show  values  at  least  to  the  nearest  %  gallon. 

5.4.3.  For  a  Tank  of  251  to  500  Gallons.— The  gallonage 
chart  for  a  tank  of  nominal  capacity  of  251  to  500  gal¬ 
lons,  inclusive,  shall  show  values  at  least  to  the  nearest 
14  gallon. 

5.4.4.  For  a  Tank  of  Greater  Than  500  Gallons. — The  gal¬ 
lonage  chart  for  a  tank  of  nominal  capacity  of  greater 
than  500  gallons  shall  show  values  at  least  to  the  nearest 
gallon. 

5.5.  Gaging. 

5.5.1.  Level. — A  farm  milk  tank  shall  be  level,  as  shown 
by  the  level-indicating  means,  during  the  original  gaging 
operation. 

5.5.2.  To  Deliver. — A  farm  milk  tank  shall  be  originally 
gaged  “to  deliver.”  If  the  tank  is  gaged  by  measuring  the 
test  liquid  into  the  tank,  the  inside  tank  walls  shall  first 
be  thoroughly  wetted  and  the  tank  then  shall  be  drained 
for  30  seconds  after  the  main  drainage  flow  has  ceased. 

5.5.3.  Preparation  of  Gallonage  Chart. — When  a  tank  is 
gaged  for  the  purposes  of  preparing  a  gallonage  chart, 
tolerances  are  not  applicable,  and  the  chart  shall  be  pre¬ 
pared  as  accurately  as  practicable. 

5.6.  Identification. — A  tank  and  any  gage  rod,  surface  gage, 
spirit  level,  and  gallonage  chart  intended  to  be  used  there¬ 
with  shall  be  mutually  identified,  as  by  a  common  serial 
number,  in  a  prominent  and  permanent  manner. 
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N.  NOTES 

N.l.  Test  Liquid. — Water  shall  be  used  as  the  test  liquid 
for  a  farm  milk  tank. 

N.2.  Evaporation  and  Volume  Change. — Care  shall  be  exer¬ 
cised  to  reduce  to  a  minimum,  evaporation  losses  and  vol¬ 
ume  changes  resulting  from  changes  in  temperature  of  the 
test  liquid. 

N.3.  To  Deliver. — A  farm  milk  tank  shall  be  tested  “to  de¬ 
liver.”  If  the  tank  is  gaged  by  measuring  the  test  liquid  into 
the  tank,  the  inside  tank  walls  shall  first  be  thoroughly 
wetted  and  the  tank  then  shall  be  drained  for  30  seconds 
after  the  main  drainage  flow  has  ceased. 

N.4.  Levels — A  farm  milk  tank  shall  be  in  level,  as  shown 
by  the  level-indicating  means,  during  gaging  and  testing. 
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T.  TOLERANCES 

T.l.  Application. — The  tolerances  hereinafter  prescribed 
shall  be  applied  equally  to  errors  in  excess  and  errors  in 
deficiency. 

T.2.  Minimum  Tolerance  Values. — On  a  particular  tank,  the 
maintenance  and  acceptance  tolerances  applied  shall  be  not 
smaller  than  the  smallest  volume  corresponding  to  a  gradu¬ 
ated  interval  at  any  point  on  the  gage  rod  or  surface  gage. 

T.3.  Basic  Tolerance  Values. — Basic  maintenance  and  ac¬ 
ceptance  tolerances  shall  be  as  shown  in  table  1.  (The  error 
at  any  liquid  level  of  a  farm  milk  tank  is  the  difference 
between  the  gallonage  shown  for  that  level  on  the  gallonage 
chart  and  the  corresponding  gallonage  determined  by  test. 
The  tolerance  is  applied  according  to  the  volume  of  test 
liquid  in  the  tank  at  each  test  draft,  regardless  of  the  nomi¬ 
nal  capacity  of  the  tank.) 


TABLE  1.— BASIC  MAINTENANCE  AND  ACCEPTANCE 
TOLERANCES  FOR  FARM  MILK  TANKS 


Test  draft 

Tolerance  in  excess  and  in 
deficiency 

Gallons 

Gallons 

250  or  less 

V2 

251  to  500,  incl. 

1 

501  to  1,000,  incl. 

2 

1,001  to  1,500,  incl. 

3 

1,501  to  2,000,  incl. 

4 

2,001  to  2,500,  incl. 

5 

2,501  to  5,000,  incl. 

6 

Over  5,000 

Add  2  gallons  per 

2,500  gallons  or 
fraction  thereof. 

| 
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UR.  USER  REQUIREMENTS 

UR.l.  Installation. — A  stationary  tank  shall  be  rigidly  in¬ 
stalled  in  level  without  the  use  of  removable  blocks  or  shims 
under  the  legs.  If  such  tank  is  not  mounted  permanently  in 
position,  the  correct  position  on  the  floor  for  each  leg  shall 
be  clearly  and  permanently  defined. 

UR.2.  Level  Condition. 

UR.2.1.  Stationary  Tank. — A  stationary  farm  milk  tank 
shall  be  maintained  in  level. 

UR.2.1.1.  Leveling  Lugs. — If  leveling  lugs  are  provided 
on  a  stationary  tank,  such  lugs  shall  not  be  hammered 
or  filed  to  establish  or  change  a  level  condition  of  the 
tank. 

UR.2.2.  Portable  Tank. — On  a  portable  tank,  measure¬ 
ment  readings  shall  be  made  only  when  the  tank  is  ap¬ 
proximately  level ;  that  is,  when  it  is  not  out  of  level  by 
more  than  5  percent  or  approximately  3  degrees  in  any 
direction. 

UR.3.  Storage  of  Gage  Rod. — Between  periods  of  actual  use 
for  measuring,  a  gage  rod  shall  be  stored  at  room  tempera¬ 
ture  and  shall  not  be  placed  inside  a  farm  milk  tank. 
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DEFINITIONS  OF  TERMS 

The  terms  defined  here  have  a  special  and  technical  mean¬ 
ing  when  used  in  the  Code  for  Farm  Milk  Tanks. 

center-reading  tank.  One  so  designed  that  the  gage  rod  or  surface 
gage,  when  properly  positioned  for  use,  will  be  approximately  in  the 
vertical  axis  of  the  tank,  centrally  positioned  with  respect  to  the 
tank  walls. 

farm  milk  tank.  A  unit  for  measuring  milk  or  other  fluid  dairy  prod¬ 
uct,  comprising  a  combination  of  (1)  a  stationary  or  portable 
tank,  whether  or  not  equipped  with  means  for  cooling  its  contents, 
(2)  means  for  reading  the  level  of  liquid  in  the  tank,  such  as  a 
removable  gage  rod  or  a  surface  gage,  and  (3)  a  chart  for  con¬ 
verting  level-of -liquid  readings  to  gallons;  or  such  a  unit  in  which 
readings  are  made  on  gage  rod  or  surface  gage  directly  in  terms 
of  gallons.  Each  compartment  of  a  subdivided  tank  shall,  for 
purposes  of  this  code,  be  construed  to  be  a  “farm  milk  tank.” 

gage  rod.  A  graduated,  “dip-stick”  type  of  measuring  rod  designed 
to  be  partially  immersed  in  the  liquid  and  to  be  read  at  the  point 
where  the  liquid  surface  crosses  the  rod. 

surface  gage.  A  combination  of  (1)  a  stationary  indicator  and  (2) 
a  movable,  graduated  element  designed  to  be  brought  into  contact 
with  the  surface  of  the  liquid  from  above. 
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MEASURE-CONTAINERS 


A.  APPLICATION 

A.l. — This  code  applies  to  measure-containers,  including  lids 
or  closures  if  such  are  necessary  to  provide  total  enclosure 
of  the  measured  commodity,  as  follows : 

(a)  Retail  measure-containers  intended  to  be  used  only 
once  to  determine  at  the  time  of  retail  sale,  and 
from  bulk  supply,  the  quantity  of  commodity  on 
the  basis  of  liquid  measure.  The  retail  measure- 
container  serves  as  the  container  for  the  delivery 
of  the  commodity. 

(b)  Prepackaged  measure-containers  intended  to  be 
used  only  once  to  determine  in  advance  of  sale  the 
quantity  of  a  commodity  (such  as  ice  cream,  ice 
milk,  or  sherbet)  on  the  basis  of  liquid  measure. 
The  prepackaged  measure-container  serves  as  the 
container  for  the  delivery  of  the  commodity,  in 
either  a  wholesale  or  a  retail  marketing  unit. 

A.2. — This  code  does  not  apply  to  rigid  containers  used  for 
milk,  cream,  or  other  fluid  dairy  products,  which  are  cov¬ 
ered  by  the  Code  for  Milk  Bottles. 

A.3. — See  also  General  Code  requirements. 
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Measure-Containers 

S.  SPECIFICATIONS 


5.1.  Units. 

5.1.1.  For  Retail  Measure-Containers. — The  capacity  of  a 
retail  container  shall  be  1  gill  (or  14  liquid  pint  or  4  fluid 
ounces),  1/2  liquid  pint,  1  liquid  pint,  1  liquid  quart,  % 
gallon,  1  gallon,  or  a  multiple  of  1  gallon,  and  the  container 
shall  not  be  subdivided. 

5.1.2.  For  Prepackaged  Measure-Containers. — The  capac¬ 
ity  of  a  prepackaged  measure-container  shall  be  %  liquid 
pint,  1  liquid  pint,  1  liquid  quart,  V2  gallon,  1  gallon,  2% 
gallons,  31/2  gallons,  or  a  multiple  of  1  gallon.  However, 
any  capacity  less  than  liquid  pint  shall  be  permitted. 

5.2.  Capacity  Point. — The  capacity  of  a  measure-container 
shall  be  sharply  defined  by 

(a)  the  top  edge, 

(b)  a  line  near  the  top  edge,  or 

(c)  the  horizontal  cross-sectional  plane  established  by 
the  bottom  surface  of  the  removable  lid  or  cap 
when  seated  in  the  container. 

5.3.  Shape. — A  measure-container  shall  be  designed  as  some 
suitable  geometrical  shape,  and  its  capacity  shall  be  deter¬ 
mined  without  distortion  from  its  normal  assembled  shape. 

5.4.  Marking. 

5.4.1.  Capacity  Point. — If  the  capacity  point  of  a  measure- 
container  is  defined  by  a  line,  the  container  shall  be 
marked  conspicuously  on  its  side  with  a  suitable  state¬ 
ment  clearly  identifying  this  line  as  the  capacity  point. 

5.4.2.  Capacity  Statement. — A  measure-container  shall  be 
clearly  and  conspicuously  marked  with  a  statement  of  its 
capacity  in  terms  of  one  of  the  units  prescribed  in  S.1.1. 
or  S.1.2. 
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N.  NOTES 

N.l.  Test  Liquid. — Water  shall  be  used  as  the  test  liquid  for 
a  measure-container. 

N.2.  Preparation  of  Container  for  Test. 

N.2.1. — General. — Before  an  actual  test  is  begun,  a  meas¬ 
ure-container  shall,  if  necessary,  be  so  restrained  that  it 
will  maintain  its ‘normal  assembled  shape  and  that  its 
sides  will  not  bulge  when  it  is  filled  with  water. 

N.2.2.  Restraining  Form  for  Test. 

N.2.2.1.  For  Rectangular  Container  of  One  Quart  or 
Less. — Bulging  of  the  sides  of  a  rectangular  measure- 
container  of  one-quart  capacity  or  less  may  be  con¬ 
trolled  by  holding  against  each  side  of  the  container, 
with  a  cord,  rubber  bands,  or  tape,  a  metal  plate  or  a 
piece  of  heavy  cardboard  slightly  smaller  than  the  side 
of  the  container. 

N.2.2.2.  For  Rectangular  Prepackaged  Measure-Con¬ 
tainer  of  One- Half  Gallon  or  Greater. — A  rectangular 
prepackaged  measure-container  of  one-half-gallon  ca¬ 
pacity  or  greater  shall  be  supported  during  a  test  by  a 
rigid  restraining  form.  This  form  shall  restrain  not  less 
than  the  entire  area  of  the  central  two-thirds  of  each 
side  of  the  container,  measured  from  bottom  to  top. 
The  inside  width  dimension  of  any  side  panel  of  the 
restraining  form  shall  be  1/16  inch  greater  than  the 
corresponding  outside  dimension  of  the  container. 
(The  outside  width  dimension  of  any  side  panel  of  the 
container  shall  be  established  by  adding  to  the  inner 
side  center-of-score  to  center-of-score  dimension  two 
thicknesses  of  the  board  used,  and  the  sum  thus  ob¬ 
tained  shall  be  rounded  off  to  the  nearest  1/64  inch. 
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T.  TOLERANCES 

T.l. — Acceptance  tolerances  in  excess  and  in  deficiency  shall 
be  as  shown  in  table  1. 


TABLE  1.— ACCEPTANCE  TOLERANCES,  IN  EXCESS  AND  IN 
DEFICIENCY,  FOR  MEASURE-CONTAINERS 


Nominal  capacity 

Tolerance 

In  excess 

In  deficiency 

Fluid 

Cubic 

Fluid 

Cubic 

drams 

inches 

drains 

inches 

V2  pint  or  less 

3 

0.6 

1.5 

0.3 

1  pint 

4 

1.0 

2.0 

0.5 

1  quart  _  __  _ 

6 

1.4 

3.0 

0.7 

V2  gallon  _  _ 

9 

2.0 

4.5 

1.0 

1  gallon 

12 

2.8 

6.0 

1.4 

Over  1  gallon  _  _ 

Add  12 

Add  2.8 

Add  6.0 

Add  1.4 

fluid 

cubic 

fluid 

cubic 

drams 

inches 

drams 

inches 

per 

per 

per 

per 

gallon. 

gallon. 

gallon. 

gallon. 

UR.  USER  REQUIREMENTS 

UR.l.  Limitation  of  Use. — The  use  of  a  measure-container  of 
rectangular  cross  section  of  a  capacity  of  %  gallon  or  over 
shall  be  limited  to  the  packaging,  in  advance  of  sale,  of  ice 
cream,  sherbet,  or  other  similar  frozen  desserts. 
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MILK  BOTTLES 


A.  APPLICATION 

A.lo — This  code  applies  to  a  container  that  is  designed  as  a 
measure  container  for  the  measurement  and  delivery  of  milk 
and  other  fluid  dairy  products  at  retail. 

A.2. — This  code  does  not  apply  to  containers  for  milk  or 
other  fluid  dairy  products  that  are  designed  to  be  used  as 
packages  and  are  so  labeled  as  to  conform  to  all  require¬ 
ments  for  packages. 

A.3. — See  also  General  Code  requirements. 


S.  SPECIFICATIONS 

5.1.  Units. — The  capacity  of  a  milk  bottle  shall  be  1  gill,  1/2 
liquid  pint,  10  fluid  ounces,  1  liquid  pint,  1  liquid  quart,  % 
gallon,  1  gallon,  or  2  gallons. 

5.2.  Material. — A  milk  bottle  shall  be  sufficiently  transparent 
that  the  level  of  milk  easily  can  be  seen  under  normal  light¬ 
ing  conditions  without  removing  the  cap  or  lid,  and  shall  be 
made  of  such  material  that  the  volumetric  capacity  of  the 
bottle  will  not  be  altered  by  customary  filling  and  handling 
operations. 

5.3.  Capacity  Point. — The  capacity  point  of  a  milk  bottle 
shall  relate  to  the  plane  of  its  sealing  surface  as  follows : 

(a)  On  “cap-seat”  bottles,  the  plane  established  by  the 
under  side  of  the  bottle  cap  (corresponding  to  the 
plane  of  the  cap  seat) . 

(b)  On  “crown-cap”  bottles,  the  plane  established  by 
the  under  side  of  the  crown  cap  or  other  cover  (cor¬ 
responding  to  the  top  edge  of  the  bottle) . 
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Milk  Bottles 


(c)  On  a  bottle  designed  for  optional  or  multiple  types 
of  closures,  the  plane  established  by  the  lowest 
sealing  surface. 

S.3.1.  Position. — The  capacity  point  of  a  milk  bottle  shall 
be 


(a)  %  inch  below  the  plane  of  the  sealing  surface  on  a 
bottle  with  an  inside  diameter  of  2  inches  or  less, 
measured  immediately  below  that  plane,  and 

(b)  i/g  inch  below  the  plane  of  the  sealing  surface  on  a 
bottle  with  an  inside  diameter  of  greater  than  2 
inches,  measured  immediately  below  that  plane. 

S.4.  Marking  Requirements. 

5.4.1.  Capacity. — A  milk  bottle  shall  be  permanently 
marked  with  a  statement  of  its  capacity.  The  marking  re¬ 
quirements  shall  relate  to  the  placement  of  other  written , 
printed,  or  graphic  matter  on  the  bottle  as  follows: 

(a)  On  bottles  with  no  written,  printed,  or  graphic 
matter,  the  capacity  statement  shall  be  located 
at  or  above  the  shoulder  of  the  bottle. 

( b )  On  bottles  with  written,  printed,  or  graphic 
matter,  the  capacity  statement  shall  be  located 
within  the  bottom  30  percent  of  the  labeled  area. 

( Nonretroactive  as  of  1969.) 

5.4.2.  Identification. — A  milk  bottle  manufactured  after 
January  1, 1967,  shall  be  marked  with  the  last  two  digits  of 
the  year  in  which  the  bottle  was  manufactured.  ( Nonretro¬ 
active  as  of  1966.) 
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N.  NOTES 

N.l.  To  Contain. — A  milk  bottle  shall  be  tested  “to  contain.” 

N.2.  Test  Liquid. — Water  shall  be  used  as  the  test  liquid  for 
milk  bottles. 

N.3.  Temperature  Control. — The  test  of  a  milk  bottle  shall 
be  conducted  with  the  ambient  temperature,  the  tempera¬ 
ture  of  the  bottle,  and  the  temperature  of  the  test  liquid  at 
68°  F  ±  5°  F. 

N.4.  Sample  Selection. — For  the  test  to  determine  the  aver¬ 
age  error  in  a  lot  or  delivery  of  milk  bottles,  not  less  than  25 
bottles  of  the  same  capacity,  pattern,  make,  and  ownership 
shall  be  selected  at  random  so  as  properly  to  be  representa¬ 
tive  of  the  total  lot  or  delivery. 


T.  TOLERANCES 


T.l.  Tolerance  on  Average  Capacity. — Maintenance  and  ac¬ 
ceptance  tolerances  in  excess  and  in  deficiency  on  the  aver¬ 
age  capacity  of  milk  bottles  tested  shall  be  as  shown  in  table 
1. 

TABLE  1.— MAINTENANCE  AND  ACCEPTANCE  TOLERANCES, 
IN  EXCESS  AND  IN  DEFICIENCY,  ON  AVERAGE  CAPACITY 
OF  MILK  BOTTLES 


Nominal  capacity 

Tolerances  on  average  capacity 

In  excess 

In  deficiency 

Fluid 

drams 

Cubic 

inches 

Fluid 

drams 

Cubic 

inches 

10  fluid  ounces  or  less _ 

0.75 

0.17 

0.25 

0.06 

1  pint  _  _  _ 

1.00 

0.23 

0.50 

0.11 

1  quart  _  _ 

1.25 

0.28 

0.75 

0.17 

V2  gallon 

2.00 

0.45 

1.00 

0.23 

1  gallon  _ 

3.00 

0.68 

2.00 

0.45 

2  gallons  _  _ 

6.00 

1.35 

3.00 

0.68 
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T.2.  Tolerance  on  Individual  Bottle. — Maintenance  and  ac¬ 
ceptance  tolerances  in  excess  and  in  deficiency  on  the  capac¬ 
ity  of  an  individual  milk  bottle  shall  be  as  shown  in  table  2. 

TABLE  2.— MAINTENANCE  AND  ACCEPTANCE  TOLERANCES, 
IN  EXCESS  AND  IN  DEFICIENCY,  ON  CAPACITY  OF  AN 
INDIVIDUAL  MILK  BOTTLE 


Tolerances  on  individual  capacity 


Nominal  capacity 

In  excess 

In  deficiency 

Fluid 

drams 

Cubic 

inches 

Fluid 

drams 

Cubic 

inches 

10  fluid  ounces  or  less _ 

2.25 

0.50 

1.25 

0.28 

1  pint 

3.00 

0.68 

2.00 

0.45 

1  quart 

4.00 

0.90 

3.00 

0.68 

V2  gallon 

6.00 

1.35 

5.00 

1.13 

1  gallon 

10.00 

2.26 

8.00 

1.80 

2  gallons 

18.00 

4.06 

12.00 

2.71 

T.3.  Tolerance  Requirements. — A  lot  or  delivery  of  milk 
bottles  shall  be  considered  as  failing  to  meet  tolerance  re¬ 
quirements  when 

(a)  the  average  error  of  the  sample  of  25  or  more  bot¬ 
tles  is  greater  than  the  appropriate  tolerance  value 
(see  T.l.) ,  or 

(b)  the  error  in  20  percent  or  more  of  the  individual 
bottles  in  the  sample  is  greater  than  the  appropri¬ 
ate  tolerance  on  individual  bottles  (see  T.2.). 
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LUBRICATING-OIL  BOTTLES 


A.  APPLICATION 

A.l. — This  code  applies  to  any  rigid  (inflexible)  container 
used  for  the  measurement  of  lubricating  oil  for  direct  deliv¬ 
ery  to  the  crankcase  of  a  motor  vehicle,  whether  or  not  the 
bottle  is  sealed  with  a  cap  or  some  other  device. 

A.2. — See  also  General  Code  requirements. 


S.  SPECIFICATIONS 

5.1.  Units. — The  capacity  of  a  lubricating-oil  bottle  shall  be 
1  liquid  pint,  1  liquid  quart,  1/2  gallon,  or  1  gallon,  when  the 
temperature  of  the  bottle  is  20 °C  (68 °F),  and  the  bottle 
shall  not  be  subdivided. 

5.2.  Material. — Bottles  shall  be  made  of  clear,  uncolored 
glass. 

5.3.  Capacity  Point. — The  capacity  point  shall  be  defined  by 
a  permanent,  clearly  defined  graduation  not  more  than  0.1 
inch  in  width,  extending  at  least  halfway  around  the  bottle, 
and  the  words  “Fill  to  line”  or  a  similar  and  suitable  state¬ 
ment  clearly  referring  to  this  graduation  shall  be  perma¬ 
nently  marked  on  the  bottle.  An  auxiliary,  undesignated 
graduation  less  prominent  than  the  capacity  graduation 
may  be  placed  above  the  capacity  graduation  to  serve  as  a 
guide  in  filling  the  bottle  with  an  excess  measure  of  oil. 

5.4.  Headspace. — The  capacity  of  that  portion  of  the  bottle 
above  the  capacity  graduation  shall  be  not  less  than  3  cubic 
inches. 

5.5.  Clearance  Above  Capacity  Graduation. — When  any 
opaque  top  or  spout  that  is  provided  is  screwed  firmly  in 
place  or  is  otherwise  securely  attached,  the  lower  edge  of 
such  top  or  spout  shall  be  at  least  %  inch  above  the  capacity 
graduation. 

5.6.  Drainage. — A  bottle,  and  any  top  or  spout  that  is  pro¬ 
vided,  shall  be  so  constructed  as  to  permit  free  and  unob¬ 
structed  drainage  of  the  contents  of  the  bottle. 

5.7.  Marking  Requirements. — A  bottle  shall  be  permanently 
marked  on  its  side  with  a  statement  of  its  capacity.  (See 
also  S.3.) 
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Lubricating -Oil  Bottles 

N.  NOTES 


N.l.  To  Deliver. — A  lubricating-oil  bottle  shalle  be  tested  “to 
deliver”  with  a  10-second  drain  peirod. 

N.2.  Test  Liquid. — Water  shall  be  used  as  the  test  liquid  for 
lubricating-oil  bottles. 

N.3.  Temperature  Control. — During  the  test  of  a  lubricating- 
oil  bottle,  appropriate  precautions  shall  be  exercised  to  re¬ 
duce  to  the  practicable  minimum  any  detrimental  tempera¬ 
ture  effects. 

N.4.  Level  of  Test  Liquid. — During  the  test  of  a  lubricat¬ 
ing-oil  bottle,  the  top  of  the  meniscus  of  the  water  shall  be 
brought  into  coincidence  with  the  bottom  of  the  capacity 
graduation. 


T.  TOLERANCES 

T.l. — Maintenance  and  acceptance  tolerances  in  excess  shall 
be  as  shown  in  table  1.  There  shall  be  no  tolerance  in  de¬ 
ficiency. 


TABLE  1.— MAINTENANCE  AND  ACCEPTANCE  TOLERANCES, 
IN  EXCESS  ONLY,  FOR  LUBRICATING-OIL  BOTTLES 


Nominal  capacity 

Tolerance 

Fluid  drams 

Cubic  inches 

1  pint 

6 

1.4 

1  quart 

8 

1.8 

%  gallon 

12 

2.7 

1  gallon 

20 

4.5 

UR.  USER  REQUIREMENTS 


UR.l.  Drainage. — Lubricating-oil  bottles  shall  be  permitted 
to  drain  into  the  oil-fill  pipe  for  such  period  of  time  as  is 
necessary  to  provide  for  the  complete  delivery. 
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GRADUATES 


A.  APPLICATION 

A.l. — This  code  applies  to  subdivided  glass  measures  of  ca¬ 
pacity,  either  cylindrical  or  conical  in  shape. 

A.2. — See  also  General  Code  requirements. 

S.  SPECIFICATIONS 

S.l.  Units. — Nominal  capacities,  graduation  ranges,  values 
of  graduated  intervals,  and  numbered  graduations  applica¬ 
ble  to  single-scale  graduates  and  to  the  appropriate  portions 
of  double-scale  graduates  shall  be  as  shown  in  table  1. 

TABLE  1.— DESIGN  DETAILS  FOR  GRADUATES 


Nominal 

capacity 

To  be  graduated 
between 

Value  of 
graduated 
intervals 

To  be 
numbered 
at  each 
even — 

Minims 

Minims 

Minims 

Minims 

60 

15  and  60 _ 

5 

*10 

120 

30  and  120 _ 

10 

b  20 

Fluid  drams 

Fluid  drams 

Fluid  drams 

Fluid  drams 

4 

1  and  4 _ 

V2 

1 

8 

2  and  8 _ _ _ 

1 

2 

Fluid  ounces 

Fluid  ounces 

Fluid  ounces 

Fluid  ounces 

2 

Vs  and  2  _ 

Vi 

% 

4 

1  and  4 _ _ _ _ 

Vt 

1 

8 

2  and  8 _  _ _ 

y2 

1 

16 

4  and  16 _ 

i 

2 

32 

8  and  32 _ 

2 

4 

Milliliters 

Milliliters 

Milliliters 

Milliliters 

5 

1  and  5  _ _ 

V2 

1 

10 

2  and  10 _ 

1 

2 

25 

5  and  25 _ 

5 

5 

50 

10  and  50 _ 

5 

10 

100 

20  and  100 _ 

10 

20 

250 

50  and  250  _ 

25 

50 

500 

100  and  500  _ 

25 

50 

1,000 

200  and  1,000  _ 

50 

100 

*  And,  in  addition,  at  the  first  or  15-minim  graduation. 
b  And,  in  addition,  at  the  first  or  30-minim  graduation. 
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Graduates 


5.2.  Initial  Interval. — A  graduate  shall  have  an  initial  inter¬ 
val  that  is  not  subdivided,  equal  to  not  less  than  one-fifth 
and  not  more  than  one-fourth  of  the  capacity  of  the  graduate. 

5.3.  Shape. — A  graduate  of  a  capacity  of  more  than  4  fluid 

drams  (15  milliliters)  may  be  of  either  the  conical  type 
having  a  circular  interior  or  the  cylindrical  type.  A  gradu¬ 
ate  of  a  capacity  of  4  fluid  drams  (15  milliliters)  or  less 
shall  be  of  the  single-scale  cylindrical  type.  [Amended 
1974] 

5.4.  Material. — A  graduate  shall  be  made  of  good-quality, 
thoroughly  annealed,  clear,  transparent  glass,  free  from 
bubbles  and  streaks  that  might  affect  the  accuracy  of  meas¬ 
urement.  The  glass  shall  be  uniform  in  thickness  and  shall 
not  be  excessively  thick. 

5.5.  Dimensional  Proportions. 

5.5.1.  On  a  Conical  Graduate. — The  inside  measurement 
from  the  bottom  of  a  conical  graduate  to  the  capacity  grad¬ 
uation  shall  be  not  less  than  two  times  the  inside  diam¬ 
eter  at  the  capacity  graduation.  The  inside  measurement 
from  the  bottom  of  the  graduate  to  the  point  representing 
one-fourth  of  the  capacity  shall  be  not  less  than  the  inside 
diameter  at  that  point. 

5.5.2.  On  a  Cylindrical  Graduate. — The  inside  measure¬ 
ment  from  the  bottom  of  a  cylindrical  graduate  to  the 
capacity  graduation  shall  be  not  less  than  five  times  the 
inside  diameter  at  the  capacity  graduation. 

5.6.  Base. — The  base  of  the  graduate  shall  be  perpendicular 
to  the  vertical  axis  of  the  graduate.  The  diameter  of  the 
base  shall  be  of  such  size  that  the  empty  graduate  will 
remain  standing  on  an  inclined  surface  of  25  percent,  or 
approximately  15  degrees,  from  the  horizontal. 

5.7.  Design  of  Graduations. 

S.7.1.  General. — Graduations  shall  be  perpendicular  to  the 
axis  of  the  graduate  and  parallel  to  each  other.  Gradua¬ 
tions  shall  be  etched  or  engraved  and  shall  be  not  wider 
than  0.015  inch  (0.38  millimeter).  No  graduation  shall 
extend  less  than  one-fourth  the  distance  around  the 
graduate. 
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5.7.2.  On  a  Single-Scale  Graduate*— On  a  single-scale  grad¬ 
uate,  the  main  graduations  shall  completely  encircle  the 
graduate  and  subordinate  graduations  shall  extend  at 
least  one-half  the  distance  around  the  graduate. 

5.7.3.  On  a  Double-Scale  or  a  Duplex  Graduate*— On  a 
double-scale  or  duplex  graduate,  there  shall  be  a  clear 
space  between  the  ends  of  the  main  graduations  on  the 
two  scales,  and  this  space  shall  be  approximately  90  de¬ 
grees  from  the  lip  of  the  graduate  and  shall  conform  to 
the  requirements  of  table  2. 


TABLE  2.— CLEAR  SPACE  BETWEEN  ENDS  OF  MAIN 
GRADUATIONS  ON  DOUBLE-SCALE  GRADUATES 


Inside  diameter  of  graduate  at 
the  graduations 

Clear  space  between 
ends  of  main 
graduations 

Inches 

Inch 

Less  than  1.5 

1/8  to  1/4 

1.5  to  3,  incl.  _  _  _ _ , _ 

1/4  to  1/2 

Over  3  _ 

3/8  to  5/8 

5.8.  Basis  of  Graduation. — A  graduate  shall  be  graduated 
“to  deliver”  when  the  temperature  of  the  graduate  is  20°  C 
(68°  F),  and  shall  be  marked  accordingly  in  a  permanent 
and  conspicuous  manner. 

5.9.  Marking  Requirements. — Each  main  graduation  shall  be 
marked  to  show  its  value.  Intermediate  graduations  shall 

v  not  be  marked.  Value  figures  shall  be  uniformly  positioned 
either  directly  upon  or  immediately  above  the  graduations 
to  which  they  refer.  Figures  placed  upon  graduations  shall 
be  set  in  from  the  ends  of  the  graduations  a  sufficient  dis¬ 
tance  to  allow  the  ends  of  the  graduations  to  be  used  in 
making  a  setting. 
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N.  NOTES 

N.l.  Test  Liquid.— Water  shall  be  used  as  the  test  liquid  for 
graduates. 

N.2.  Temperature  Control.— During  the  test  of  a  graduate, 
appropriate  precautions  shall  be  exercised  to  reduce  to  the 
practicable  minimum  any  detrimental  temperature  effects. 


T.  TOLERANCES 

T.l. — Maintenance  and  acceptance  tolerances  in  excess  and 
in  deficiency  shall  be  as  shown  in  table  3  for  graduates  that 
are  graduated  “to  contain”  or  “to  deliver.”  (The  tolerance 
to  be  applied  at  any  graduation  is  determined  by  the  inside 
diameter  of  the  graduate  at  the  graduation  in  question.) 


TABLE  3.— MAINTENANCE  AND  ACCEPTANCE  TOLERANCES, 
IN  EXCESS  AND  IN  DEFICIENCY,  FOR  GRADUATES 


Inside  diameter 
of  graduate 

Tolerance 

Inside  diameter 
of  graduate 

Tolerance 

From 

to  but  not 

From 

to  but  not 

including 

including 

Fluid  drams 

Inches 

Minims 

Millimeters 

Milliliters 

0 

9/16 

2 

0 

16 

0.1 

9/16 

13/16 

3 

16 

21 

0.2 

13/16 

1  1/16 

6 

21 

26 

0.4 

1  1/16 

1  5/16 

10 

26 

31 

0.6 

1  5/16 

1  9/16 

15 

31 

36 

0.8 

1  9/16 

1  13/16 

20 

36 

41 

1.1 

1  13/16 

2  1/16 

30 

41 

46 

1.4 

2  1/16 

2  5/16 

40 

46 

51 

1.8 

2  5/16 

2  9/16 

50 

51 

56 

2.2 

2  9/16 

2  13/16 

1  and  5 

56 

61 

2.8 

2  13/16 

3  1/16 

1  and  20 

61 

66 

3.4 

3  1/16 

3  5/16 

1  and  35 

66 

71 

4.1 

3  5/16 

3  9/16 

1  and  50 

71 

76 

4.8 

3  9/16 

3  13/16 

2  and  10 

76 

81 

5.6 

3  13/16 

4  1/16 

2  and  30 

81 

86 

6.4 

86 

91 

7.2 

91 

96 

8.1 

96 

101 

9.0 

[Amended  1974] 


LINEAR  MEASURES 


A.  APPLICATION 

A.l. — This  code  applies  to  any  linear  measure  or  measure 
of  length,  whether  flexible  or  inflexible,  permanently  in¬ 
stalled  or  portable. 

A.2. — See  also  General  Code  requirements. 


S.  SPECIFICATIONS 

5.1.  Units. — A  linear  measure  may  be  in  total  length,  and  the 
total  length  may  be  subdivided  in  any  or  all  of  the  following : 

(a)  Inches  and  binary  submultiples  of  the  inch. 

(b)  Feet. 

(c)  Yards  and  multiples  of  yards. 

A  1-yard  measure  may  be  graduated,  in  addition,  to  show 
VS -yard  and  %-yard  subdivisions.  A  flexible  tape  may  be 
graduated  in  tenths  feet,  hundredths  feet,  or  both  tenths  and 
hundredths.  (Any  other  subdivisions  are  allowable  only  on 
measures  for  special  purposes  and  when  required  for  such 
purposes.) 

5.2.  Material. 

5.2.1.  Flexible  Tape. — A  flexible  tape  shall  be  made  of 
metal. 

5.2.2.  End  Measure. — If  an  end  measure  is  made  of  ma¬ 
terial  softer  than  brass,  the  ends  of  the  measure  shall  be 
protected  by  brass  (or  other  metal  at  least  equally  hard) 
securely  attached. 
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Linear  Measures 


5.3.  Finish. — Measures  shall  be  smoothly  finished. 

5.4.  Design. 

5.4.1.  Rigid  Measure. — A  rigid  measure  shall  be  straight. 

5.4.2.  Folding  Measure. — A  folding  measure  shall  open  to 
a  definite  stop,  and  when  so  opened  shall  be  straight. 

5.5.  Graduations. 

5.5.1.  General. — Graduations  shall  be  perpendicular  to  the 
edge  of  the  measure. 

5.5.2.  Width. — The  width  of  the  graduations  on  any  meas¬ 
ure  shall  not  exceed  one-fourth  the  width  of  the  smallest 
graduated  interval  on  the  measure,  and  shall  in  no  case 
be  wider  than  0.03  inch. 
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T.  TOLERANCES 

T.l.  For  Measures  Except  Meta!  Tapes. — Maintenance  toler¬ 
ances  in  excess  and  in  deficiency  for  measures  except  metal 
tapes  shall  be  as  shown  in  table  1.  Acceptance  tolerances 
shall  be  one-half  the  maintenance  tolerances. 


TABLE  1.— MAINTENANCE  TOLERANCES,  IN  EXCESS  AND 
IN  DEFICIENCY,  FOR  LINEAR  MEASURES  EXCEPT  METAL 
TAPES 


Nominal  interval  from  zero 

Tolerance 

Feet 

Inch 

V2  or  less 

1 _ 

2___  _  _ 

3_  _  _  ___  _  _ 

X2 

4_  _  _ 

X 

% 

5 _  __  _  __  _ _ 

6_  _ 

<4 

T.2.  For  Meta!  Tapes. — Maintenance  and  acceptance  toler¬ 
ances  in  excess  and  in  deficiency  for  metal  tapes  shall  be  as 
shown  in  table  2.  Tapes  of  25  feet  or  over  shall  be  tested  at 
a  tension  of  10  pounds.  Tapes  less  than  25  feet  shall  be  tested 
at  a  tension  of  5  pounds.  However,  flexible  metal  tapes  of 
25  feet  or  less  that  are  not  normally  used  under  tension 
shall  be  tested  with  no  tension  applied.  All  tapes  shall  be 
supported  throughout  on  a  horizontal  flat  surface  whenever 
tested.  [Amended  1972] 


TABLE  2.— MAINTENANCE  AND  ACCEPTANCE  TOLERANCES, 
IN  EXCESS  AND  IN  DEFICIENCY,  FOR  METAL  TAPES 


Nominal  interval  from  zero 

Tolerance 

Feet 

fi  Af  IpSS 

Inch 

14 

14 

34 

3Ae 

X 

7  to  30  incl 

31  to  .t=».c>  jnH 

56  to  SO  inr*l 

81  to  100  inol 
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FABRIC-MEASURING  DEVICES 


A.  APPLICATION 

A.l. — This  code  applies  only  to  mechanisms  and  machines 
designed  to  indicate  automatically  (with  or  without  value¬ 
computing  capabilities)  the  length  of  fabric  passed  through 
the  measuring  elements. 

A.2. — Insofar  as  they  are  clearly  appropriate,  the  require¬ 
ments  and  provisions  of  this  code  apply  also  to  devices  de¬ 
signed  for  the  commercial  measurement  of  other  material 
similar  to  fabrics,  in  sheet,  roll,  or  bolt  form. 

A.3. — See  also  General  Code  requirements. 


S.  SPECIFICATIONS 

5.1.  Units. — A  fabric-measuring  device  shall  indicate  lengths 
in  terms  of  Vs  yards,  %  yards,  1/2  yards,  and  yards.  In  addi¬ 
tion,  lengths  may  be  indicated  in  terms  of  any  or  all  of  the 
following  subdivisions ;  1/3  yards,  Via  yards,  feet,  and  inches. 

5.2.  Design  of  Indicating  Elements. 

S.2.1.  Graduations: 

5.2.1.1.  Length. — Graduations  shall  be  so  varied  in 
length  that  they  may  be  conveniently  read. 

5.2.1.2.  Width. — In  any  series  of  graduations,  the  width 
of  a  graduation  shall  in  no  case  be  greater  than  the 
width  of  the  minimum  clear  interval  between  gradua¬ 
tions,  and  the  width  of  main  graduations  shall  be  not 
more  than  50  percent  greater  than  the  width  of  sub¬ 
ordinate  graduations.  Graduations  shall  in  no  case  be 
less  than  0.008  inch  in  width. 

5.2.1. 3.  Clear  Interval  Between  Graduations. — The  clear 
interval  between  graduations  shall  be  at  least  %  inch 
for  1/8-yard  graduations,  and  i/s  inch  for  1-inch  gradu¬ 
ations. 
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Fabric-Measuring  Devices 


5.2.2.  Indicator. 

5.2.2.1.  Symmetry. — The  index  of  an  indicator  shall  be 
symmetrical  with  respect  to  the  graduations  with  which 
it  is  associated  and  at  least  throughout  that  portion  of 
its  length  that  is  associated  with  the  graduations. 

5.2.2.2.  Length. — The  index  of  an  indicator  shall  reach 
to  the  finest  graduations  with  which  it  is  used,  unless 
the  indicator  and  the  graduations  are  in  the  same  plane, 
in  which  case  the  distance  between  the  end  of  the  indi¬ 
cator  and  the  ends  of  the  graduations,  measured  along 
the  line  of  the  graduations,  shall  be  not  more  than 
0.04  inch. 

5.2.2.3.  Width. — The  index  of  an  indicator  shall  not  be 
wider  than  the  narrowest  graduations  with  which  it  is 
used,  and  shall  in  no  case  exceed  0.015  inch. 

5.2.2.4.  Clearance. — The  clearance  between  the  index  of 
an  indicator  and  the  graduations  shall  in  no  case  be 
more  than  0.06  inch. 

5.2.2. 5.  Parallax. — Parallax  effects  shall  be  reduced  to 
the  practicable  minimum. 

5.2.3.  Money-Value  Computations. 

S.2.3.1.  Full-Computing  Type. — In  this  type,  the  money 
value  at  each  of  a  series  of  unit  prices  shall  be  com¬ 
puted  automatically  for  every  length  within  the  range 
of  measurement  of  the  fabric-measuring  device.  Value 
graduations  shall  be  provided  and  shall  be  accurately 
positioned.  The  value  of  each  graduated  interval  shall 
be  1  cent  at  all  prices  per  yard  of  30  cents  and  less, 
and  shall  not  exceed  2  cents  at  higher  prices  per  yard. 
Five-cent  intervals  may  be  represented  in  the  2-cent 
range  by  special  graduations,  but  these  shall  not  be  posi¬ 
tioned  in  the  clear  intervals  between  graduations  of  the 
regular  series. 
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S.2.3.2.  Limited-Computing  Type. — In  this  type,  the 
money  value  at  each  of  a  series  of  unit  prices  shall  be 
computed  automatically  only  for  lengths  corresponding 
to  a  definite  series  of  length  graduations.  There  shall 
be  no  value  graduations.  At  no  position  that  the  chart 
can  assume  shall  two  value  figures  at  the  same  price 
per  yard  be  completely  and  clearly  exposed  to  view  at 
one  time.  Money  values  shown  shall  be  mathematically 
accurate,  except  that  a  fraction  of  less  than  %  cent 
shall  be  dropped  and  the  next  higher  cent  shall  be  shown 
in  the  case  of  a  fraction  of  1/2  cent  or  more.  One  of  the 
following  requirements  shall  be  met: 

(a)  There  shall  be  a  money-value  computation  for 
each  length  graduation  within  the  range  of 
measurement  of  the  device. 

(b)  No  money-value  computation  shall  be  exposed 
to  view  except  at  such  times  as  the  device 
shows  a  length  indication  for  which  a  corre¬ 
sponding  series  of  value  indications  is  com¬ 
puted. 

(c)  Each  column  or  row  of  money- value  computa¬ 
tions  shall  be  marked  to  show  the  length  to 
which  the  computations  correspond,  the  device 
shall  be  marked  to  show  the  character  and 
limitations  of  the  computations,  and  there 
shall  be  computations  corresponding  to  at 
least  Ys  yard  throughout  the  range  of  meas¬ 
urement  of  the  device. 

$.2.4.  Return  to  Zero. — Primary  indicating  elements  shall 
be  readily  returnable  to  a  definite  zero  indication.  Means 
shall  be  provided  to  prevent  the  return  of  the  indicating 
elements  beyond  their  correct  zero  position. 

5.3.  Marking  Requirements. — If  a  device  will  not  accurately 
measure  all  fabrics,  it  shall  be  marked  to  indicate  clearly  its 
limitations. 

5.4.  Design  Accuracy. — Indications  of  length  and  money 
value  shall  be  accurate  whether  the  values  of  the  indications 
are  being  increased  or  decreased. 
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Fabric-Measuring  Devices 

N.  NOTES 


N.l.  Testing  Medium. — A  fabric-measuring  device  shall  be 
tested  with  a  suitable  testing  tape  approximately  3  inches 
wide  and  with  a  graduated  length  of  at  least  12  yards,  made 
from  such  material  and  having  such  surface  finish  as  to 
provide  dimensional  stability  and  reduce  slippage  to  the 
practicable  minimum. 


T.  TOLERANCES 

T.l.  Tolerance  Values. — Maintenance  and  acceptance  toler¬ 
ances  shall  be  as  shown  in  table  1. 


TABLE  1.— MAINTENANCE  AND  ACCEPTANCE  TOLERANCES 
FOR  FABRIC-MEASURING  DEVICES 


Indication 
of  device 

Maintenance  tolerance 

Acceptance  tolerance 

On  under¬ 
registration 

On  over¬ 
registration 

On  under¬ 
registration 

On  over¬ 
registration 

Yards 

Inches 

Inches 

Inches 

Inches 

2  or  less _ 

Vs 

14 

V* 

Vs 

3  _  _  __ 

Vs 

6/ig 

14 

V32 

4 

Vs 

VlG 

14 

V32 

5  _  _ 

Vs 

% 

VlG 

VlG 

6  _ 

3A 

Vs 

Vs 

VlG 

7  and  8 

l 

Vs 

% 

14 

9  _  _ 

m 

Vs 

Vs 

VlG 

10  and  11 _ 

1V2 

3A 

3A 

Vs 

12  and  13 _ 

m 

Vs 

Vs 

VlG 

14  and  15 _ 

2 

1 

1 

V2 

Over  15 _ 

Add  V8 
inch  per 
indi¬ 
cated 
yard 

Add  Vie 
inch  per 
indi¬ 
cated 
yard 

Add  VlG 
inch  per 
indi¬ 
cated 
yard 

Add  1/32 

inch  per 
indi¬ 
cated 
yard 
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UR.l.  Installation  Requirements. 

UR.1.1.  Installation. — A  fabric-measuring  device  shall  be 
securely  supported  and  firmly  fixed  in  position. 

UR.2.  Use  Requirements. 

UR.2.1.  Limitation  of  Use. — A  fabric-measuring  device 
shall  be  used  to  measure  only  those  fabrics  that  it  was 
designed  to  measure,  and  in  no  case  shall  it  be  used  to 
measure  a  fabric  that  a  marking  on  the  device  indicates 
should  not  be  measured. 
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WIRE  AND  CORDAGE-MEASURING  DEVICES 


A.  APPLICATION 

A.l. — This  code  applies  to  mechanisms  and  machines  de¬ 
signed  to  indicate  automatically  the  length  of  cordage,  rope, 
wire,  cable,  or  similar  flexible  material  passed  through  the 
measuring  elements. 

A.2. — See  also  General  Code  requirements. 


S.  SPECIFICATIONS 

5.1.  Units. — A  wire  or  cordage-measuring  device  shall  indi¬ 
cate  lengths  in  terms  of  feet  or  feet  and  inches. 

5.2.  Design  of  Indicating  Elements. 

S.2.1.  Graduations. 

5.2.1.1.  Length. — Graduations  shall  be  so  varied  in 
length  that  they  may  be  conveniently  read. 

5.2.1. 2.  Width. — In  any  series  of  graduations,  the  width 
of  a  graduation  shall  in  no  case  be  greater  than  the 
width  of  the  minimum  clear  interval  between  gradua¬ 
tions,  and  the  width  of  main  graduations  shall  be  not 
more  than  50  percent  greater  than  the  width  of  subor¬ 
dinate  graduations.  Graduations  shall  in  no  case  be  less 
than  0.008  inch,  nor  more  than  0.04  inch,  in  width. 

5.2.1.3.  Clear  Interval  Between  Graduations. — The  clear 
interval  between  graduations  shall  be  at  least  as  wide 
as  the  widest  graduation,  and  in  no  case  less  than  0.03 
inch. 
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5.2.2.  Indicator. 

5.2.2.1.  Symmetry. — The  index  of  an  indicator  shall  be 
symmetrical  with  respect  to  the  graduations  with  which 
it  is  associated  and  at  least  throughout  that  portion  of 
its  length  that  is  associated  with  the  graduations. 

5.2.2.2.  Length. — The  index  of  an  indicator  shall  reach 
to  the  finest  graduations  with  which  it  is  used,  unless 
the  indicator  and  the  graduations  are  in  the  same  plane, 
in  which  case  the  distance  between  the  end  of  the  indi¬ 
cator  and  the  ends  of  the  graduations,  measured  along 
the  line  of  the  graduations,  shall  be  not  more  than 
0.04  inch. 

5.2.2.3.  Width. — The  index  of  an  indicator  shall  not  be 
wider  than  the  narrowest  graduations  with  which  it  is 
used,  and  shall  in  no  case  exceed  0.015  inch. 

5.2.2.4.  Clearance. — The  clearance  between  the  index  of 
an  indicator  and  the  graduations  shall  in  no  case  be 
more  than  0.06  inch. 

5.2.2. 5.  Parallax. — Parallax  effects  shall  be  reduced  to 
the  practicable  minimum. 

5.2.3.  Zero  Indication. — Primary  indicating  elements  shall 
be  readily  returnable  to  a  definite  zero  indication. 

S.3.  Design  of  Measuring  Elements. 

5.3.1.  Sensitiveness. — If  the  most  sensitive  element  of  the 
indicating  system  utilizes  an  indicator  and  graduations, 
the  relative  movement  of  these  parts  corresponding  to  a 
measurement  of  1  foot  shall  be  not  less  than  %  inch. 

5.3.2.  Slippage. — The  measuring  elements  of  a  wire  or 
cordage-measuring  device  shall  be  so  designed  and  con¬ 
structed  as  to  reduce  to  the  practicable  minimum  any  slip¬ 
page  of  material  being  measured  and  any  lost  motion  in 
the  measuring  mechanism. 
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S.3.3.  Accessibility. — A  wire  or  cordage-measuring  device 
shall  he  so  constructed  that  the  measuring  elements  are 
readily  visible  and  accessible,  without  disassembly  of  any 
supporting  frame  or  section  of  the  main  body,  for  pur¬ 
poses  of  cleaning  or  removing  any  foreign  matter  carried 
into  the  mechanism  by  the  material  being  measured. 
(Nonretroactive  as  of  1969.) 

5.4.  Marking  Requirements. 

5.4.1.  Limitation  of  Use. — If  a  device  will  measure  accu¬ 
rately  only  certain  configurations,  diameters,  types,  or 
varieties  of  materials,  or  with  certain  accessory  equip¬ 
ment,  its  limitations  shall  be  clearly  and  permanently 
stated  on  the  device. 

5.4.2.  Operating  Instructions. — Any  necessary  operating 
instructions  shall  be  clearly  stated  on  the  device. 

5.4.3.  Indications. — Indicating  elements  shall  be  identified 
by  suitable  words  or  legends  so  that  the  values  of  the  indi¬ 
cations  will  be  unmistakable. 

5.5.  Design  Accuracy. — Indications  of  length  shall  be  accu¬ 
rate  whether  the  values  of  the  indications  are  being  in¬ 
creased  or  decreased. 


N.  NOTES 

N.l.  Testing  Medium. — A  wire  or  cordage-measuring  device 
shall  be  tested  with  a  steel  tape  not  less  than  V2  inch  in 
width  and  at  least  50  feet  in  length.  The  tape  shall  have  a 
smooth  surface  or  intaglio  figures  and  graduations  (i.e.,  the 
figures  and  graduations  shall  not  be  raised) .  When  a  wire  or 
cordage-measuring  device  cannot  be  tested  in  such  a  manner 
because  of  the  design  of  the  device,  it  shall  be  tested  with  a 
kink-free  length  of  No.  12  vinyl-covered  electrical  wire  ap¬ 
propriately  marked  and  compared  at  frequent  periodic  in¬ 
tervals  with  a  calibrated  steel  tape  at  various  increments 
from  20  through  50  feet. 

N.2.  Minimum  Test. — Tests  shall  be  conducted  at  a  minimum 
initial  increment  of  20  feet  and  appropriate  increments  up 
to  at  least  50  feet. 
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T.  TOLERANCES 


T.l.  Tolerance  Values. — Maintenance  and  acceptance  toler¬ 
ances  shall  be  as  shown  in  table  1. 

TABLE  1.— MAINTENANCE  AND  ACCEPTANCE  TOLERANCES 
FOR  WIRE  AND  CORDAGE-MEASURING  DEVICES 


Indication  of 

Acceptance  and  maintenance  tolerances 

device 

On  underregistration 

On  overregistration 

Feet 

Inches 

Inches 

90 

6 

3 

Over  20  to  30  _ _ 

8 

4 

Over  30  to  40  _  _ 

10 

5 

Over  40  to  50  _ 

12 

6 

Over  50 _  _  _ _ 

Add  2  inches  per 
indicated  10  feet 

Add  1  inch  per 
indicated  10  feet 

UR.  USER  REQUIREMENTS 

UR.l.  Installation  Requirements. 

UR.  1.1.  Installation. — A  wire  or  cordage-measuring  device 
shall  be  securely  supported  and  firmly  fixed  in  position. 

UR.2.  Use  Requirements. 

UR.2.1.  Limitation  of  Use. — A  wire  or  cordage-measuring 
device  shall  be  used  to  measure  only  those  materials  that 
it  was  designed  to  measure,  and  in  no  case  shall  it  be  used 
to  measure  a  material  that  a  marking  on  the  device  indi¬ 
cates  should  not  be  measured. 

UR.2.2.  Return  to  Zero. — The  primary  indicating  elements 
of  a  wire  or  cordage-measuring  device  shall  be  returned 
to  zero  before  each  measurement. 

UR.2.3.  Operation  of  Device. — A  wire  or  cordage-measur¬ 
ing  device  shall  not  be  operated  in  such  a  manner  as  to 
cause  slippage  or  inaccurate  measurement. 

UR.2.4.  Cleanliness. — The  measuring  elements  of  a  wire 
or  cordage-measuring  device  shall  be  kept  clean  to  pre¬ 
vent  buildup  of  dirt  and  foreign  material  that  would  ad¬ 
versely  affect  the  measuring  capability  of  the  device. 


TAXIMETERS 


A.  APPLICATION 

A.l. — This  code  applies  to  taximeters ;  that  is,  to  devices  that 
automatically  calculate  at  a  predetermined  rate  or  rates  and 
indicate  the  charge  for  hire  of  a  vehicle. 

A.2. — This  code  does  not  apply  to  odometers  on  vehicles  that 
are  rented  on  a  mileage  basis  (for  which  see  Code  for  Odom¬ 
eters)  . 

A.3. — See  also  General  Code  requirements. 


S.  SPECIFICATIONS 

S.l.  Design  of  Indicating  Elements. 

5.1.1.  General. — A  taximeter  shall  be  equipped  with  a  pri¬ 
mary  indicating  element. 

5.1.2.  Advancement  of  Indicating  Elements. — Except 
when  a  taximeter  is  being  cleared,  the  primary  indicating 
elements  shall  be  susceptible  of  advancement  only  by  the 
rotation  of  the  vehicle  wheels  or  by  the  time  mechanism. 

5.1.3.  Visibility  of  Indications. — Except  when  a  taximeter 
is  being  cleared,  indications  of  fare  and  extras  shall  be 
visible  at  all  times. 

5.1.4.  Actuation  of  Fare-Indicating  Mechanism. — When  a 
taximeter  designed  to  calculate  fares  upon  the  basis  of  a 
combination  of  mileage  traveled  and  time  elapsed  is  oper¬ 
ative  with  respect  to  fare  indication,  the  fare-indicating 
mechanism  shall  be  actuated  by  the  mileage  mechanism 
whenever  the  vehicle  is  in  motion,  at  such  a  speed  that  the 
rate  of  mileage  revenue  equals  or  exceeds  the  time  rate, 
and  may  be  actuated  by  the  time  mechanism  whenever  the 
vehicle  speed  is  less  than  this  and  when  the  vehicle  is  not 
in  motion.  Means  shall  be  provided  for  the  vehicle  opera¬ 
tor  to  render  the  time  mechanism  either  operative  or  in¬ 
operative  with  respect  to  the  fare-indicating  mechanism. 
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5.1.5.  Operating  Condition. 

5.1.5.1.  General. — Whenever  the  indicating  elements  of 
a  taximeter  are  set  to  indicate  a  charge  for  the  hire  of 
the  vehicle,  the  character  of  the  fare  indication  shall  be 
clearly  shown  on  the  taximeter  face.  When  a  taximeter 
is  cleared,  the  indication  “Not  Registering,”  “Vacant,” 
or  an  equivalent  expression  shall  be  shown. 

5.1.5.2.  Single-Tariff  Taximeter. — Whenever  a  single¬ 
tariff  taximeter  is  set  so  as  to  register  charges,  the  indi¬ 
cation  “Registering,”  “Hired,”  or  an  equivalent  expres¬ 
sion  shall  be  shown. 

5.1.5.3.  Multiple-Tariff  Taximeter. — Whenever  a  multi¬ 
ple  tariff  taximeter  is  set  so  as  to  register  charges,  the 
basis  for  the  particular  tariff  for  which  it  is  set  shall  be 
shown.  The  indication  “Registering,”  “Hired,”  or  an 
equivalent  expression  may  be  shown  for  the  lowest 
tariff.  For  any  tariff  rate  higher  than  the  lowest,  there 
shall  be  shown  the  type  of  tariff  that  actually  is  being 
charged  (“3  or  more  persons,”  for  example). 

5.1.5.4.  Time  Not  Recording. — While  a  taximeter  is  set 
for  fare  registration  but  with  the  time  mechanism  in¬ 
operative  with  respect  thereto,  the  indication  “Time” 
Not  Recording”  or  an  equivalent  expression  shall  ap¬ 
pear.  This  indication  may  replace  the  indication  speci¬ 
fied  for  a  single-tariff  taximeter  and  for  the  lowest  rate 
on  a  multiple-tariff  taximeter,  but  shall  be  in  addi¬ 
tion  to  the  indication  specified  for  the  higher  rates  on  £ 
multiple-tariff  taximeter. 

5.1.6.  Fare  Identification. — Fare  indications  shall  be  iden 
tified  by  the  word  “Fare”  or  by  an  equivalent  expression 
Values  shall  be  defined  by  suitable  words  or  monetary 
signs. 

5.1.7.  Extras. — If  an  extras  mechanism  is  provided,  ex 
tras  shall  be  indicated  as  a  separate  item  and  shall  not  b< 
included  in  the  fare  indication.  They  shall  be  identified  b; 
the  word  “Extras”  or  by  an  equivalent  expression.  Value 
shall  be  defined  by  suitable  words  or  monetary  signs. 
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S.l.7.1.  Nonuse  of  Extras. — If  and  when  taximeter  ex¬ 
tras  are  prohibited  by  legal  authority  or  are  discon¬ 
tinued  by  a  vehicle  operator,  with  respect  to  all  taxi¬ 
meters  involved  the  extras  mechanisms  shall  be 
rendered  inoperable  or  the  extras  indications  shall  be 
effectively  obscured  by  permanent  means. 

S.1.8.  Protection  of  Indications. — Indications  of  fare  and 
extras  shall  be  displayed  through  and  entirely  protected 
by  glass  or  other  suitable  transparent  material  securely 
attached  to  the  housing  of  the  taximeter. 

5.2.  Basis  of  Fare  Calculations. — A  taximeter  shall  calculate 
fares  only  upon  the  basis  of 

(a)  mileage  traveled, 

(b)  time  elapsed,  or 

(c)  a  combination  of  mileage  traveled  and  time 
elapsed. 

5.3.  Statement  of  Rates. — The  mileage  and  time  rates  for 
which  a  taximeter  is  adjusted,  and  the  schedule  of  extras 
when  an  extras  mechanism  is  provided,  shall  be  conspicu¬ 
ously  displayed  inside  the  vehicle.  The  words,  “Rate,” 
“Rates,”  or  “Rates  of  Fare”  shall  precede  the  rate  state¬ 
ment.  The  rate  statement  shall  be  fully  informative,  self- 
explanatory,  and  readily  understandable  by  the  ordinary 
passenger,  and  shall  either  be  of  a  permanent  character  or 
be  protected  by  glass  or  other  suitable  transparent  material. 

5.4.  Design  of  Operating  Control. 

5.4.1.  Means  of  Control. — A  control  lever-arm,  knob,  han¬ 
dle,  or  other  convenient  and  effective  means  shall  be  pro¬ 
vided  to  set  the  taximeter  mechanism  for  the  desired 
operating  condition  and  to  “clear”  the  taximeter. 

5.4.2.  Positions  of  Control. — The  several  positions  of  the 
control  lever  shall  be  mechanically  defined,  and  displace¬ 
ment  from  any  one  of  these  positions  shall  be  sufficiently 
obstructed  that  the  accidental  or  inadvertent  changing  of 
the  operating  condition  of  the  taximeter  is  improbable. 
Possible  movement  of  this  control  to  an  operating  position 
immediately  following  its  movement  to  the  cleared  posi¬ 
tion  shall  automatically  be  delayed  enough  to  permit  the 
taximeter  mechanism  to  come  to  complete  rest  in  the 
cleared  condition. 
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5.4.3.  Flag. — If  the  control  for  the  operating  condition  is 
a  lever-arm  and  flag,  the  flag  shall  be  at  its  highest  posi¬ 
tion  when  the  taximeter  is  cleared,  and  in  this  position 
the  whole  of  the  flag  shall  be  above  the  level  of  the  taxi¬ 
meter  housing. 

5.4.4.  Control  for  Extras  Mechanism. — The  knob,  handle 
or  other  means  provided  to  actuate  the  extras  mechanism 
shall  be  inoperable  whenever  the  taximeter  is  cleared. 

S.5.  Interference. — The  construction  of  a  taximeter  shall  be 
such  that  there  will  be  no  interference  between  the  time  and 
the  mileage  portions  of  the  mechanism  at  any  speed  of  oper¬ 
ation  corresponding  to  a  vehicle  speed  faster  than  the  speed 
at  which  the  basic  rate  of  mileage  revenue  equals  the  basic 
waiting-time  rate.  Specifically,  the  registration  of  a  taxi¬ 
meter  in  the  “hired”  condition  shall  agree  with  its  perform¬ 
ance  in  the  “time  not  recording”  condition  within  1  percent. 

S.6  Provision  for  Security  Seals. — Adequate  provision  shall 
be  made  for  affixing  lead-and-wire  seals  to  a  taximeter  and 
to  other  parts  required  for  service  operation  of  a  complete 
installation  on  a  vehicle,  so  that  no  adjustments,  alterations, 
or  replacements  affecting  in  any  way  the  accuracy  or  indica¬ 
tions  of  the  device  or  the  assembly  can  be  made  without  mu¬ 
tilating  the  seal  or  seals.  The  sealing  means  shall  be  such 
that  it  is  not  necessary  to  disassemble  or  remove  any  part  of 
the  device  or  of  the  vehicle  to  apply  or  inspect  the  seals. 


Taximeters 


5 


N.  NOTES 


N.l.  Mileage  Tests. 

N.1.1.  Test  Methods. — To  determine  compliance  with  mile¬ 
age  tolerances,  a  mileage  test  of  a  taximeter  shall  be  con¬ 
ducted  utilizing  one  or  more  of  the  following  test  methods : 

(a)  Road  Test. — A  road  test  consists  of  driving  the 
vehicle  over  a  precisely  measured  road  course. 

(b)  Fifth-Wheel  Test. — A  fifth-wheel  test  consists 
of  driving  the  vehicle  over  any  reasonable  road 
course  and  determining  the  distance  actually 
traveled  through  the  use  of  a  mechanism  known 
as  a  “fifth  wheel”  that  is  attached  to  the  vehicle 
and  that  independently  measures  and  indicates 
the  distance. 

(c)  Simulated-Road  Test. — A  simulated-road  test 
consists  of  determining  the  distance  traveled  by 
use  of  a  roller  device,  or  by  computation  from 
rolling  circumference  and  wheel-turn  data. 

N.1.2.  Test  Procedures. — The  mileage  test  of  a  taximeter, 
whether  a  road  test,  a  simulated-road  test,  or  a  fifth-wheel 
test,  shall  include  at  least  duplicate  runs  of  sufficient 
length  to  cover  at  least  the  third  money  drop  or  one  mile, 
whichever  is  greater,  and  shall  be  at  a  speed  approxi¬ 
mating  the  average  speed  traveled  by  the  vehicle  in 
normal  service. 

N.1.3.  Test  Conditions. 

N.l.3.1.  Vehicle  Lading. — During  the  mileage  test  of  a 
taximeter,  the  vehicle  shall  carry  two  persons,  or  in 
the  case  of  a  simulated-road  test,  150  pounds  of  test 
weights  may  be  substituted  in  lieu  of  the  second  person. 

N.l.3.2.  Tire  Pressure. — At  the  beginning  of  each  test 
run,  the  tires  on  the  vehicle  under  test  shall  be  adjusted 
to  28  pounds  per  square  inch  at  stabilized  tire  tempera¬ 
tures. 

N.2.  Time  Test. — If  a  taximeter  is  equipped  with  a  mecha¬ 
nism  through  which  charges  are  made  for  time  intervals, 
this  mechanism  shall  be  tested  at  least  through  the  first  5 
time  intervals. 
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N.3.  Interference  Test. — If  a  taximeter  is  equipped  with  a 
mechanism  through  which  charges  are  made  for  time  inter¬ 
vals,  a  test  shall  be  conducted  to  determine  whether  there  is 
interference  between  the  time  and  milage  mechanisms.  Dur¬ 
ing  the  interference  test,  the  vehicle  is  operated  at  a  speed  of 
2  or  3  miles  per  hour  faster  than  the  speed  at  which  the 
basic  mileage-revenue  rate  equals  the  basic  waiting-time 
rate. 


T.  TOLERANCES 
T.l.  Tolerance  Values. 

T.1.1.  On  Mileage  Tests. — Maintenance  and  acceptance 
tolerances  for  taximeters  shall  be  as  follows : 

(a)  On  Overregistration :  1  percent  of  the  interval 
under  test. 

(b)  On  Underregistration:  4  percent  of  the  interval 
under  test,  with  an  added  tolerance  of  100  feet 
whenever  the  initial  interval  is  included  in  the 
interval  under  test. 

T.1.2.  On  Time  Tests. 

T.l.2.1.  On  Individual  Time  Intervals. — Maintenance 
and  acceptance  tolerances  on  individual  time  intervals 
shall  be  as  follows : 

(a)  On  Overregistration :  3  seconds  per  minute  (5 
percent) . 

(b)  On  Underregistration:  9  seconds  per  minute 
(15  percent)  on  the  initial  interval,  and  6  sec¬ 
onds  per  minute  (10  percent)  on  other 
intervals. 

T.l.2.2.  On  Average  Time  Interval  Computed  After  Ex¬ 
cluding  the  Initial  Interval. — Maintenance  and  accept¬ 
ance  tolerances  on  the  average  time  interval  excluding 
the  initial  interval  shall  be  as  follows : 

(a)  On  Overregistration :  No  tolerance. 

(b)  On  Underregistration:  3  seconds  per  minute 
(5  percent) . 
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UR.  USER  REQUIREMENTS 

UR.l.  Inflation  of  Vehicle  Tires. — The  cold  tire  pressure  of 
the  vehicle  tires  shall  be  maintained  at  not  less  than  the  cold 
tire  pressure  recommended  by  the  manufacturer  oiL/the 
vehicle. 

UR.2.  Position  and  Illumination  of  Taximeter. — When 
mounted  upon  a  vehicle,  a  taximeter  shall  be  so  placed  that 
its  face  can  be  seen  by  a  passenger  seated  upon  the  rear  seat 
of  the  vehicle.  Adequate  lighting  facilities  shall  be  provided 
for  so  illuminating  the  face  of  the  taximeter  that  the  indi¬ 
cations  thereof  may  be  conveniently  read  by  the  passenger, 
and  the  face  of  the  taximeter  shall  be  so  illuminated  when¬ 
ever  the  taximeter  is  in  operation  and  artificial  illumination 
is  necessary  for  the  convenient  reading  of  its  indications. 

UR.3.  Reinspection. — Whenever  a  taximeter  has  been  dam¬ 
aged,  or  repairs  that  might  in  any  way  affect  the  accuracy 
of  its  indications  have  been  made,  or  any  of  the  official  secu¬ 
rity  seals  have  been  mutilated,  such  device  shall  not  there¬ 
after  be  used  until  it  has  been  officially  examined  and 
reapproved. 
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DEFINITIONS  OF  TERMS 

The  terms  defined  here  have  a  special  and  technical  mean¬ 
ing  when  used  in  the  Taximeter  Code. 

cleared.  A  taximeter  is  “cleared”  when  it  is  inoperative  with  respect 
to  all  fare  indication,  when  no  indication  of  fare  or  extras  is  shown, 
and  when  all  parts  are  in  those  positions  in  which  they  are  designed 
to  be  when  the  vehicle  on  which  the  taximeter  is  installed  is  not 
engaged  by  a  passenger. 

cold  tire  pressure.  The  pressure  in  a  tire  when  the  tire  is  at  ambient 
temperature. 

extras.  Charges  to  be  paid  by  a  passenger  in  addition  to  the  fare, 
including  any  charge  at  a  flat  rate  for  the  transportation  of  passen¬ 
gers  in  excess  of  a  stated  number  and  any  charge  for  the  transpor¬ 
tation  of  baggage. 

face.  That  side  of  a  taximeter  upon  which  passenger  charges  are 
indicated. 

fare.  That  portion  of  the  charge  for  the  hire  of  a  vehicle  that  is  auto¬ 
matically  calculated  by  a  taximeter  through  the  operation  of  the 
mileage  or  time  mechanism. 

fifth-wheel  test.  A  mileage  test  similar  to  a  road  test  except  that  the 
distance  traveled  by  the  vehicle  under  test  is  determined  by  a  mech¬ 
anism  known  as  a  “fifth  wheel”  that  is  attached  to  the  vehicle  and 
that  independently  measures  and  indicates  the  distance. 

flag.  A  plate  at  the  end  of  the  lever  arm  or  similar  part  by  which  the 
operating  condition  of  a  taximeter  is  controlled. 

initial  mileage  or  time  interval.  The  interval  corresponding  to  the 
initial  money  drop. 

money  drop.  An  increment  of  fare  indication.  The  “initial  money  drop” 
is  the  first  increment  of  fare  indication  following  the  flag  pull. 

multiple-tariff  taximeter.  One  that  may  be  set  to  calculate  fares  at 
any  one  of  two  or  more  rates. 

road  test.  A  mileage  test,  over  a  measured  course,  of  a  complete  tax¬ 
imeter  assembly  when  installed  on  a  vehicle,  the  mechanism  being 
actuated  as  a  result  of  vehicle  travel. 

rolling  circumference.  The  rolling  circumference  is  the  straight  line 
distance  traveled  per  revolution  of  the  wheel  (or  wheels)  that  actu¬ 
ates  the  taximeter.  In  the  case  where  more  than  one  wheel  actuates 
the  taximeter,  the  rolling  circumference  is  the  average  distance 
traveled  per  revolution  of  the  wheels. 

simulated-road  test.  A  mileage  test  during  which  the  taximeter  may 
be  actuated  by  some  means  other  than  road  travel.  The  distance 
traveled  is  either  measured  by  a  properly  calibrated  roller  device, 
or  computed  from  rolling  circumference  and  wheel-turn  data. 

single-tariff  taximeter.  One  that  calculates  fares  at  a  single  rate  only. 

taximeter.  A  device  that  automatically  calculates,  at  a  predetermined 
rate  or  rates,  and  indicates,  the  charge  for  hire  of  a  vehicle. 


ODOMETERS 

A.  APPLICATION 


A.l. — This  code  applies  to  odometers  that  are  used  or  are  to 
be  used  to  determine  the  charges  for  rent  or  hire  of  pas¬ 
senger  vehicles  and  trucks  and  buses  rated  by  the  manufac¬ 
turer  at  20,000  pounds  gross  vehicle  weight  or  less.  (When 
official  examinations  are  undertaken  on  odometers  that  form 
the  basis  for  the  payment  of  fees  or  taxes  to,  or  the  prepa¬ 
ration  of  reports  for,  governmental  agencies,  and  in  similar 
cases,  the  requirements  of  this  code  shall  be  applied  insofar 
as  they  are  applicable  and  appropriate  to  the  conditions  of 
such  special  uses.)  [Amended  1973] 

A.2. — This  code  does  not  apply  to  odometers  on  trucks  hav¬ 
ing  a  gross  vehicle  weight  rating  in  excess  of  20,000  pounds, 
or  to  taximeters  (for  which  see  Code  for  Taximeters) . 

A.3. — See  also  General  Code  requirements. 
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S.  SPECIFICATIONS 

S.l.  Design  of  Indicating  Elements. 

5.1.1.  General. — The  primary  indicating  element  of  an 
odometer  may  be 

(a)  the  mileage-traveled  portion  of  the  “speedom¬ 
eter”  assembly  of  a  motor  vehicle, 

(b)  a  special  cable-driven  mileage-indicating  device, 
or 

(c)  a  hub  odometer  attached  to  the  hub  of  a  wheel 
on  a  motor  vehicle. 

5.1.2.  Units. — An  odometer  shall  indicate  in  terms  of 
miles. 

5.1.3.  Value  of  Minimum  Indication. — The  value  of  the 
minimum  interval  of  mileage  on  an  odometer  shall  be  one- 
tenth  mile. 

5.1. 4.  Advancement  of  Indicating  Elements. — The  most 
sensitive  indicating  element  of  an  odometer  shall  advance 
continuously ;  all  other  elements  shall  advance  intermit¬ 
tently.  Except  when  the  indications  are  being  returned  to 
zero,  the  indications  of  an  installed  odometer  shall  be 
susceptible  of  advancement  only  by  the  rotation  of  the 
vehicle  wheel  or  wheels. 

5.1.5.  Readability.— Mileage  figures  and  their  background 
shall  be  of  sharply  contrasting  colors.  The  colors  of  all 
figures  except  those  indicating  tenth  miles  shall  be  uni¬ 
form,  and  the  color  of  the  tenth-mile  figures  shall  be  dif¬ 
ferent  from  the  color  of  the  other  figures.  Except  during 
the  period  of  advance  of  an  indicator  to  the  next  higher 
indication,  only  one  figure  on  each  drum  or  dial  shall  be 
exposed  to  view.  Any  protective  covering  intended  to  be 
transparent  shall  be  in  such  condition  that  it  can  be  made 
transparent  by  ordinary  cleaning  of  its  exposed  surface. 
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N.  NOTES 

N.l.  Testing  Procedures. 

N.1.1.  Test  Methods. — To  determine  compliance  with  mile¬ 
age  tolerances,  a  mileage  test  of  an  odometer  shall  be  con¬ 
ducted  utilizing  one  or  more  of  the  following  test 
methods : 

(a)  Road  Test. — A  road  test  consists  of  driving  the 
vehicle  over  a  precisely  measured  road  course. 

(b)  Fifth-Wheel  Test. — A  fifth- wheel  test  consists  of 
driving  the  vehicle  over  any  reasonable  road 
course  and  determining  the  distance  actually 
traveled  through  the  use  of  a  mechanism  known 
as  a  “fifth  wheel”  that  is  attached  to  the  vehicle 
and  that  independently  measures  and  indicates 
the  distance. 

(c)  Simulated-Road  Test. — A  simulated-road  test 
consists  of  determining  the  distance  traveled  by 
use  of  a  roller  device,  or  by  computation  from 
rolling  circumference  and  wheel-turn  data. 

N.1.2.  Test  Runs. — Test  runs  shall  include  a  minimum  of 
two  runs,  two  miles  in  length.  The  test  runs  shall  start 
from,  and  finish  at,  a  dead  stop  with  a  minimum  of  80 
percent  of  the  run  at  approximately  45  miles  per  hour. 
The  acceleration  and  deceleration  shall  be  carefully  con¬ 
trolled  to  avoid  spinning  or  skidding  the  wheels. 
[Amended  1974] 

N.1.3.  Test  Conditions. 

N.l.3.1.  Tire  Stabilization. — Road  tests  or  fifth- wheel 
tests  shall  be  preceded  by  a  run  of  at  least  5  miles  for 
the  purpose  of  stabilizing  tire  temperatures.  Simulated 
road  tests  on  a  roller  device  shall  be  made  at  stable  tire 
pressures.  [Added  1974] 

N.l.3.2.  Vehicle  Lading. 

(a)  Passenger  Load. — During  the  mileage  test  of 
an  odometer,  the  vehicle  shall  carry  two  per¬ 
sons,  or  150  pounds  of  test  weights  may  be 
substituted  in  lieu  of  the  second  person. 
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(b)  Truck  Cargo  Load. — Truck  odometers  shall  be 
tested  when  the  truck  is  loaded  with  one-half 
of  the  maximum  cargo  load. 

N.l.3.3.  Tire  Pressure. 

( a)  Passenger  V ehicles. — At  the  beginning  of  each 
test  run,  the  tires  on  the  vehicle  under  test 
shall  be  adjusted  to  28  pounds  per  square  inch 
at  a  stabilized  tire  temperature. 

(b)  Trucks. — At  the  beginning  of  each  test  run, 
the  tires  on  the  truck  under  test  shall  be  ad¬ 
justed  to  the  cold  tire  pressure  recommended 
by  the  truck  manufacturer  plus  10  percent  of 
the  cold  tire  pressure  or  plus  4  pounds  per 
square  inch,  whichever  is  greater,  at  a  stabil¬ 
ized  tire  temperature. 

T.  TOLERANCES 

T.l.  To  Underregistration  and  to  Overregistration. — The  tol¬ 
erances  hereinafter  prescribed  shall  be  applied  to  errors  of 
underregistration  and  errors  of  overregistration. 

T.2.  Tolerance  Values. — Maintenance  and  acceptance  toler¬ 
ances  on  odometers  shall  be  3.75  percent  of  the  interval  un¬ 
der  test  (±396  feet  on  a  2-mile  test  run.) 

UR.  USER  REQUIREMENTS 

UR.l.  Inflation  of  Vehicle  Tires. — The  cold  tire  pressure  of 
passenger  vehicle  and  of  truck  tires  shall  be  maintained  at 
not  less  than  the  cold  tire  pressure  recommended  by  the 
manufacturer  of  the  vehicle. 
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DEFINITIONS  OF  TERMS 

The  terms  defined  here  have  a  special  and  technical  mean¬ 
ing  when  used  in  the  Odometer  Code. 

cold  tire  pressure.  The  pressure  in  a  tire  when  the  tire  is  at  ambient 
temperature. 

fifth-wheel  test.  A  mileage  test  similar  to  a  road  test  except  that  the 
distance  traveled  by  the  vehicle  under  test  is  determined  by  a  mech¬ 
anism  known  as  a  “fifth  wheel”  that  is  attached  to  the  vehicle  and 
that  independently  measures  and  indicates  the  distance. 

maximum  cargo  load.  The  maximum  cargo  load  for  trucks  is  the  dif¬ 
ference  between  the  manufacturer’s  rated  gross  vehicle  weight  and 
the  actual  weight  of  the  vehicle  having  no  cargo  load. 

odometer.  A  device  that  automatically  indicates  the  total  mileage 
traveled  by  a  vehicle.  For  the  purpose  of  this  code,  this  definition 
includes  hub  odometers,  cable-driven  odometers,  and  the  mileage- 
indicating,  or  odometer,  portions  of  “speedometer”  assemblies  for 
automotive  vehicles. 

passenger  vehicles.  Vehicles  such  as  automobiles,  recreational  ve¬ 
hicles,  limousines,  ambulances,  and  hearses. 

road  test.  A  mileage  test,  over  a  measured  course,  of  an  odometer 
assembly  when  installed  on  a  vehicle,  the  mechanism  being  actuated 
as  a  result  of  vehicle  travel. 

rolling  circumference.  The  rolling  circumference  is  the  straight  line 
distance  traveled  per  revolution  of  the  wheel  (or  wheels)  that  actu¬ 
ates  the  odometer.  In  the  case  where  more  than  one  wheel  actu¬ 
ates  the  odometer,  the  rolling  circumference  is  the  average  distance 
traveled  per  revolution  of  the  wheels. 

simulated-road  test.  A  mileage  test  during  which  the  odometer  may 
be  actuated  by  some  means  other  than  road  travel.  The  distance 
traveled  is  either  measured  by  a  properly  calibrated  roller  device 
or  computed  from  rolling  circumference  and  wheel-turn  data. 
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TIMING  DEVICES 

A.  APPLICATION 


A.l. — This  code  applies  to  devices  used  to  measure  time  dur¬ 
ing  which  services  are  being  dispensed  (such  as  vehicle 
parking,  laundry  drying,  and  car  washing) . 

A.2. — See  also  General  Code  requirements. 


S.  SPECIFICATIONS 

S.l.  Design  of  Indicating  and  Recording  Elements  and  of  Re¬ 
corded  Representations. 

S.1.1.  Primary  Elements. 

5.1.1.1.  General. —A  timing  device  shall  be  equipped 
with  a  primary  indicating  element,  and  may  also  be 
equipped  with  a  primary  recording  element.  However,  a 
readily  observable  in-service  light  that  indicates  that 
laundry  driers  and  car  washes  are  in  operation  shah 
be  deemed  an  appropriate  primary  indicating  element. 

5.1. 1.2.  Units. — A  timing  device  shall  indicate  and  re¬ 
cord,  if  the  device  is  equipped  to  record,  the  time  in 
terms  of  minutes  for  time  intervals  of  60  minutes  or 
less  and  in  hours  and  minutes  for  time  intervals  greater 
than  60  minutes. 
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5.1.1.3.  Value  of  Smallest  Unit.— The  value  of  the  small¬ 
est  unit  of  indicated  time  and  recorded  time,  if  the 
device  is  equipped  to  record,  shall  not  exceed  the  equiv¬ 
alent  of  : 

(a)  One-half  hour  on  parking  meters  indicating 
time  in  excess  of  two  hours. 

(b)  Six  minutes  on  parking  meters  indicating 
time  in  excess  of  one  but  not  greater  than  two 
hours. 

(c)  One  minute  on  all  other  devices,  except  those 
equipped  with  an  in-service  light. 

5.1.1.4.  Advancement  of  Indicating  and  Recording  Ele¬ 
ments.— Primary  indicating  and  recording  elements 
shall  be  susceptible  of  advancement  only  during  the 
mechanical  operation  of  the  device,  except  that  clocks 
may  be  equipped  to  manually  reset  the  time. 

5.1.1.5.  Operation  of  In-Service  Indicator  Light. — The 
in-service  light  indicator  shall  be  operable  only  during 
the  time  the  device  is  in  operation. 

S.1.2.  Graduations. 

5.1.2.1.  Length. — Graduations  shall  be  so  varied  in 
length  that  they  may  be  conveniently  read. 

5.1.2.2.  Width. — In  any  series  of  graduations,  the  width 
of  a  graduation  shall  in  no  case  be  greater  than  the 
width  of  the  minimum  clear  interval  between  gradua¬ 
tions,  and  the  width  of  main  graduations  shall  be  not 
more  than  50  percent  greater  than  the  width  of  subor¬ 
dinate  graduations.  Graduations  shall  in  no  case  be  less 
than  0.008  inch  in  width. 

5.1.2.3.  Clear  Interval  Between  Graduations. — -The  clear 
interval  shall  be  not  less  than  0.03  inch.  If  the  gradua¬ 
tions  are  not  parallel,  the  measurement  shall  be  made 

(a)  along  the  line  of  relative  movement  between 
the  graduations  and  the  end  of  the  indicator, 
or 

(b)  if  the  indicator  is  continuous,  at  the  point  of 
widest  separation  of  the  graduations. 
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$.1.3.  Indicators. 

5.1.3.1.  Symmetry. — The  index  of  an  indicator  shall  be 
symmetrical  with  respect  to  the  graduations  with  which 
it  is  associated  and  at,  least  throughout  that  portion  of 
its  length  that  is  associated  with  the  graduations. 

5.1.3.2.  Length. — The  index  of  an  indicator  shall  reach 
to  the  finest  graduations  with  which  it  is  used,  unless 
the  indicator  and  the  graduations  are  in  the  same  plane, 
in  which  case  the  distance  between  the  end  of  the  indi¬ 
cator  and  the  ends  of  the  graduations,  measured  along 
the  line  of  the  graduations,  shall  be  not  more  than  0.04 
inch. 

5.1.3.3.  Width. — The  width  of  the  index  of  an  indicator 
in  relation  to  the  series  of  graduations  with  which  it  is 
used  shall  be  not  greater  than 

(a)  the  width  of  the  widest  graduation  and 

(b)  the  width  of  the  minimum  clear  interval  be¬ 
tween  the  graduations. 

$.1.3.4.  Piarallax. — Parallax  effects  shall  be  reduced  to 
a  practicable  minimum. 

$.1.4.  Printed  Tickets. — A  printed  ticket  issued  or  stamped 
by  a  timing  device  shall  have  printed  clearly  thereon  the 
time  when  service  begins  and  when  service  ends.  The 
time  indication  shall  be  designated  as  follows : 

(a)  Date  (month  and  day) . 

(b)  Time  of  day  (hour  and  minute,  and  a.m.  or  p.m. 
designation  when  not  in  terms  of  24-hour  time) . 

$.2.  Marking  Requirements. 

$.2.1.  Operating  Instructions. — Operating  instructions 
shall  be  clearly  stated  on  the  device. 
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Timing  Devices 

N.  NOTES 


N.l.  Test  Method. — A  timing  device  shall  be  tested  with  a 
timepiece  equipped  with  a  sweep  second  hand  and  with  an 
error  of  not  greater  than  plus  or  minus  15  seconds  per  24- 
hour  period.  In  the  test  of  timing  devices  with  a  nominal 
capacity  of  one  hour  or  less,  stopwatches  with  a  minimum 
graduated  interval  of  one-fifth  second  shall  be  used.  In  the 
test  of  timing  devices  with  a  nominal  capacity  of  more  than 
one  hour,  the  value  of  the  minimum  graduated  interval  on 
the  timepiece  shall  be  not  greater  than  one  second.  Time¬ 
pieces  and  stopwatches  shall  be  calibrated  with  standard 
time  signals  as  described  in  National  Bureau  of  Standards 
Special  Publication  236,  NBS  Frequency  and  Time  Broad¬ 
cast  Services. 


T.  TOLERANCES 

T.l.  Tolerance  Values. — Maintenance  and  acceptance  toler¬ 
ances  for  timing  devices  shall  be  as  follows : 

T.1.1.  For  Laundry  Driers  and  Car-Wash  Timers. — The 

maintenance  and  acceptance  tolerances  on  underregistra¬ 
tion  shall  be  two  seconds  per  indicated  minute  and  on 
overregistration  one  second  per  indicated  minute. 

T.1.2.  For  Parking- Garage  Clocks  and  Time  Recorders. 

T.l.2.1.  On  Time  Intervals. — The  maintenance  and  ac¬ 
ceptance  tolerances  on  overregistration  and  underregis¬ 
tration  shall  be  three  seconds  per  hour,  not  to  exceed 
one  minute  per  day. 

T.l.2.2.  On  Time  Difference  Between  Individual  Clocks 
Used  for  “Time  In”  and  “Time  Out”. — The  maintenance 
and  acceptance  tolerances  for  a  period  up  through  24 
hours  shall  be  as  follows: 

(a)  On  overregistration,  no  tolerance. 

(b)  On  underregistration,  five  minutes. 

T.l. 3.  On  Parking  Meters. — The  maintenance  and  accept¬ 
ance  tolerances  shall  be  as  shown  in  table  1. 
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TABLE  1.— MAINTENANCE  AND  ACCEPTANCE  TOLERANCES 
FOR  PARKING  METERS 


Nominal  time 

Maintenance  and  Acceptance  Tolerances 

capacity 

On  overregistration 

On  underregistration 

30  minutes 
or  less 

No  tolerance 

10  seconds  per 
minute  with 
minimum  of 

1  minute 

Over  30  minutes 
to  and 
including 

1  hour 

No  tolerance 

5  minutes  plus 

4  seconds  per 
minute  over 

30  minutes 

Over  1  hour 

No  tolerance 

7  minutes  plus 

2  minutes  per 
hour  over 

1  hour 

T.2.  To  Tests  Involving  Digital  Indications  or  Representa¬ 
tions. — To  the  tolerances  that  would  otherwise  be  applied, 
there  shall  be  added  an  amount  equal  to  one-half  the  mini¬ 
mum  value  that  can  be  indicated  or  recorded. 


UR.  USER  REQUIREMENTS 

UR.l.  Statement  of  Rates. — The  price  in  terms  of  money  per 
unit  or  units  of  time  for  the  service  dispensed  shall  be 
clearly,  prominently,  and  conspicuously  displayed. 

UR.2.  Inoperative  Devices. — Fully  informative  instructions 
for  the  return  of  money  for  service  not  received  shall  be 
prominently  displayed  at  all  installations. 

UR.3.  Time  Representations. — Any  time  representation  shall 
be  within  plus  or  minus  two  minutes  of  the  correct  time  in 
effect  in  the  area,  except  an  individual  clock  used  only  for 
“time  out.” 
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DEFINITIONS  OF  TERMS 


The  terms  defined  here  have  a  special  and  technical  mean¬ 
ing  when  used  in  the  Code  for  Timing  Devices. 

car-wash  timers.  A  timer  used  in  conjunction  with  a  coin-operated 
device  to  measure  the  time  during  which  car-wash  water,  cleaning 
solutions,  or  waxing  solutions  are  dispensed. 

in-service  light  indicator.  A  light  used  to  indicate  that  a  timing  device 
is  in  operation. 

laundry-drier  timers.  A  timer  used  in  conjunction  with  a  coin-oper¬ 
ated  device  to  measure  the  period  of  time  during  which  a  laundry 
drier  is  in  operation. 

parking  meter.  A  coin-operated  device  for  measuring  parking  time  for 
vehicles. 

time  recorders.  A  clock-operated  mechanism  designed  to  record  the 
time  of  day.  Examples  of  time  recorders  are  those  used  in  parking 
garages  to  record  the  “in”  and  “out”  time  of  day  for  parked  vehicles. 

timing  devices.  A  device  used  to  measure  the  time  during  which  a 
particular  paid-for  service  is  dispensed.  Examples  of  timing  devices 
are  laundry  driers,  car-wash  timers,  parking  meters,  and  parking- 
garage  clocks  and  recorders. 
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DRY  MEASURES 


A.  APPLICATION 

A.l. — This  code  applies  to  rigid  measures  of  capacity  de¬ 
signed  for  general  and  repeated  use  in  the  measurement  of 
solids,  including  capacities  of  1/2  bushel  or  more. 

A.2. — This  code  does  not  apply  to  “standard  containers'’ 
used  for  the  measurement  of  fruits  and  vegetables  and  as 
shipping  containers  therefor. 

A.3. — See  also  General  Code  requirements. 


S.  SPECIFICATIONS 

5.1.  Units. — The  capacity  of  a  measure  shall  be  1  bushel,  a 
multiple  of  the  bushel,  or  a  binary  submultiple  of  the  bushel, 
and  the  measure  shall  not  be  subdivided  or  double-ended. 

5.2.  Material. — A  dry  measure  shall  be  made  of  any  suitable 
material  that  will  retain  its  shape  during  normal  usage. 

5.3.  Shape. — A  measure,  other  than  a  basket,  of  a  capacity 
of  1/2  bushel  or  less,  shall  be  cylindrical  or  conical  in  shape. 
The  top  diameter  shall  in  no  case  be  less  than  the  appropri¬ 
ate  minimum  diameter  shown  in  table  1.  The  bottom  of  a 
measure,  other  than  a  basket,  shall  be  perpendicular  to  the 
axis  of  the  measure  and  shall  be  flat,  except  that  a  metal 
bottom  may  be  slightly  corrugated.  The  bottom  of  a  measure 
shall  not  be  adjustable  or  movable. 

S.3.1.  Conical  Dry  Measures. — If  conical,  the  top  diameter 
shall  exceed  the  bottom  diameter  by  not  more  than  10 
percent  of  the  bottom  diameter. 
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TABLE  1.— MINIMUM  TOP  DIAMETERS  FOR  DRY  MEASURES 
OTHER  THAN  BASKETS 


Nominal  capacity 

Minimum  top 
diameter 

1  pint 

Inches 

4 

1  quart 

5% 

2  quarts  _  _ 

6% 

Vo  pock  . 

8V2 

i  peek  .  . . . 

10% 

Vo  hush  el 

133/4 

5.4.  Capacity  Point. — The  capacity  of  a  measure  shall  be  de¬ 
termined  by  the  top  edge  of  the  measure. 

5.5.  Top  Reinforcement. — The  top  edge  of  a  measure  shall 
be  reinforced.  On  a  wooden  measure  other  than  a  basket,  of 
a  capacity  of  1  quart  or  more,  this  reinforcement  shall  be 
in  the  form  of  a  firmly  attached  metal  band. 

5.6.  Marking  Requirements. — A  measure  shall  be  conspicu¬ 
ously  marked  on  its  side  with  a  statement  of  its  capacity.  If 
the  capacity  is  stated  in  terms  of  the  pint  or  quart,  the 
word  “Dry”  shall  be  included.  The  capacity  statement  shall 
be  in  letters  of  the  following  dimensions : 

(a)  At  least  *4  inch  high  and  %  inch  wide  on  a  measure 
of  any  capacity  between  %  pint  and  1  peck. 

(b)  At  least  1  inch  high  and  14  inch  wide  on  a  measure 
of  a  capacity  of  %  bushel  or  more. 

(c)  On  a  measure  of  a  capacity  of  Yq  pint  or  less,  the 
statement  shall  be  as  prominent  as  practicable, 
considering  the  size  and  design  of  such  measure. 
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N.l.  Testing  Medium. 

N.1.1.  Watertight  Dry  Measures. — Water  shall  be  used  as 
the  testing  medium  for  watertight  dry  measures. 

N.l. 2.  Non  watertight  Dry  Measures. — Rape  seed  shall  be 
used  as  the  testing  medium  for  nonwatertight  dry 
measures. 


T.  TOLERANCES 

T.l. — Maintenance  tolerances  in  excess  and  in  deficiency 
shall  be  as  shown  in  table  2.  Acceptance  tolerances  shall  be 
one-half  the  maintenance  tolerances. 


TABLE  2.— MAINTENANCE  TOLERANCES,  IN  EXCESS  AND  IN 
DEFICIENCY,  FOR  DRY  MEASURES 


Nominal  capacity 

Tolerance 

In  excess 

In  deficiency 

Cubic  inches 

Cubic  inches 

%2  pint  or  less _  _  - 

0.1 

0.05 

Vig  pint  - -  - 

.15 

.1 

Vs  pint  _ 

.25 

.15 

pint  _  _ _ _ _ 

.5 

.3 

V2  pint  _  _  _ 

1.0 

.5 

1  pint  _ _  _  _  _ _ _ 

2.0 

1.0 

1  quart  _  _  _  _  _ 

3.0 

1.5 

2  quarts  _  _ _ 

5.0 

2.5 

V2  peck  _ _ _ _ 

10.0 

5.0 

1  peck  _ _ _  _ _ 

16.0 

8.0 

14  hush  el 

30.0 

15.0 

1  bushel  _  _ _ _ _ 

50.0 

25.0 
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BERRY  BASKETS  AND  BOXES 


A.  APPLICATION 

A.l. — This  code  applies  to  baskets  and  boxes  for  berries  and 
small  fruits  in  capacities  of  1  dry  quart  and  less. 

A.2. — See  also  General  Code  requirements. 


S.  SPECIFICATIONS 

5.1.  Units. — The  capacity  of  a  berry  basket  or  box  shall  be 
dry  pint,  1  dry  pint,  or  1  dry  quart. 

5.2.  Material. — A  berry  basket  or  box  shall  be  made  of  any 
suitable  material  that  will  retain  its  shape  during  normal 
filling,  storage,  and  handling. 

5.3.  Capacity  Point. — The  capacity  of  a  berry  basket  or  box 
shall  be  determined  by  its  top  edges. 
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Berry  Baskets  and  Boxes 

N.  NOTES 


N.l.  Method  of  Test. — A  berry  basket  or  box  may  be  nested 
either  volumetrically,  using  rape  seed  as  the  testing  medium, 
or  geometrically  through  accurate  inside  dimension  meas¬ 
urement  and  calculation. 


T.  TOLERANCES 

T.l. — Acceptance  tolerances  in  excess  and  in  deficiency  shall 
be  as  shown  in  table  1. 

TABLE  1.— ACCEPTANCE  TOLERANCES,  IN  EXCESS  AND  IN 
DEFICIENCY,  FOR  BERRY  BASKETS  AND  BOXES 


Tolerance 


Nominal  capacity 


In  excess 


In  deficiency 


Cubic  inches 


Cubic  inches 


V2  pint . 
1  pint 
1  quart 


1 

2 

3 


0.5 

1.0 

1.5 
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APPENDIX 


GENERAL  TABLES  OF 
WEIGHTS  AND  MEASURES 

Part  1.  TABLES  OF  UNITED  STATES  CUSTOMARY 
WEIGHTS  AND  MEASURES 


LINEAR  MEASURE 


12  inches  (in.) 
3  feet 
5 H  yards 
40  rods 
8  furlongs 
3  miles 


=  1  foot  (ft) 

=  1  yard  (yd)  =  36  inches 
=  1  rod  (rd),  pole,  or  perch=16}4  feet 
=  1  furlong  (fur.)  =  220  yards=660  feet 
=  1  statute  mile  (mi)  =  l  760  yards  =  5  280  feet 
=  1  league  =  5  280  yards  =15  840  feet 


+  ♦ 

6  076.115  49  feet  (1  852  meters)  =  1  international  nautical  mile. 

The  international  nautical  mile  was  adopted  for  use  in  the  United 
States  effective  July  1,  1954.  The  value  expressed  in  feet  became 
effective  July  1,  1959. 


AREA  MEASURE  1 

144  square  inches  (sq  in.) 

9  square  feet 
30J4  square  yards 
160  square  rods 

640  acres 
1  mile  square 
6  miles  square 

CUBIC  MEASURE  2 


=  1  square  foot  (sq  ft) 

=  1  square  yard  (sq  yd)  =  1  296  square  inches 
=  1  square  rod  (sq  rd)=  272J4  square  feet 
=  1  acre =4  840  square  yards  =  43  560  square 
feet 

=  1  square  mile  (sq  mi) 

=  1  section  [of  land] 

=  1  township =36  sections  =  36  square  miles 


1  728  cubic  inches  (cu  in.)  =  1  cubic  foot  (cu  ft) 

27  cubic  feet  =  1  cubic  yard  (cu  yd) 

GUNTER’S  OR  SURVEYORS  CHAIN  MEASURE 

7.92  inches  (in.)  =  1  link  (li) 

100  links  =1  chain  (ch)=4  rods=66  feet 

80  chains  =1  statute  mile  (mi)  =  320  rods  =  5  280  feet 


1  Squares  of  units  are  sometimes  abbreviated  by  using  the  superior  figure  2.  For  example, 
ft2  means  square  foot  or  feet. 

2  Cubes  of  units  are  sometimes  abbreviated  by  using  the  superior  figure  3.  For  example, 

ft3  means  cubic  foot  or  feet. 
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Weights  and  Measures  Tables 


LIQUID  MEASURE3 


4  gills  (gi)  =1  pint  (pt)  [  =  28.875  cubic  inches] 

2  pints  =1  quart  (qt)  [  =  57.75  cubic  inches] 

4  quarts  =1  gallon  (gal)  [  =  231  cubic  inches]  =8  pints  =  32  gills 

APOTHECARIES  FLUID  MEASURE 


60  minims  (min  or  ITt) 
8  fluid  drams 
16  fluid  ounces 
2  pints 
4  quarts 


=  1  fluid  dram  (fl  dr  or  f  3)  [=0.225  6  cubic 
inch] 

=  1  fluid  ounce  (fl  oz  or  f  5)  [=1.804  7  cubic 
inches] 

=  1  pint  (pt  or  O)  [=28.875  cubic  inches]=128 
fluid  drams 

=  1  quart  (qt)  [=57.75  cubic  inches]  =  32  fluid 
ounces  =  256  fluid  drams 

=  1  gallon  (gal)  [  =  231  cubic  inches]  =  128  fluid 
ounces  =1  024  fluid  drams 


DRY  MEASURE  4 


2  pints  (pt)  =1  quart  (qt)  [=67.200  6  cubic  inches] 

8  quarts  =1  peck  (pk)  [=537.605  cubic  inches]  =  16  pints 
4  pecks  =1  bushel  (bu)  [=2  150.42  cubic  inches]  =  32  quarts 

AVOIRDUPOIS  WEIGHT  5 


[The  “grain”  is  the  same  in  avoirdupois,  troy,  and  apothecaries  weight.] 
2711/32  grains  =  1  dram  (dr) 

16  drams  =1  ounce  (oz)=437}2  grains 

16  ounces  =1  pound  (lb)  =256  drams  =  7  000  grains 

100  pounds  =1  hundredweight  (cwt)  6 

20  hundredweights  =1  ton  (tn)  =  2  000  pounds  8 
In  “gross”  or  “long”  measure,  the  following  values  are  recognized: 
112  pounds  =1  gross  or  long  hundredweight  6 

20  gross  or  long  hundredweights  =  1  gross  or  long  ton  =  2  240  pounds  6 


*  When  necessary  to  distinguish  the  liquid  pint  or  quart  from  the  dry  pint  or  quart,  the 
word  “liquid”  or  the  abbreviation  “liq”  should  be  used  in  combination  with  the  name  or 
abbreviation  of  the  name  of  the  liquid  unit. 

«  When  necessary  to  distinguish  the  dry  pint  or  quart  from  the  liquid  pint  or  quart,  the  word 
“dry”  should  be  used  in  combination  with  the  name  or  abbreviation  of  the  name  of  the  dry 
unit. 

*  When  necessary  to  distinguish  the  avoirdupois  dram  from  the  apothecaries  dram  or  to 
distinguish  the  avoirdupois  dram  or  ounce  from  the  fluid  dram  or  ounce,  or  to  distinguish  the 
avoirdupois  ounce  or  pound  from  the  troy  or  apothecaries  ounce  or  pound,  the  word  “avoirdu¬ 
pois”  or  the  abbreviation  “avdp”  should  be  used  in  combination  with  the  name  or  abbrevi¬ 
ation  of  the  avoirdupois  unit. 

e  When  the  terms  “hundredweight”  and  “ton”  are  used  unmodified,  they  are  commonly 
understood  to  mean  the  100-pound  hundredweight  and  the  2  000-pound  ton,  respectively: 
these  units  may  be  designated  “net”  or  “short”  when  necessary  to  distinguish  them  from  the 
corresponding  units  in  gross  or  long  measure. 
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Weights  and  Measures  Tables 

TROY  WEIGHT 

[The  “grain”  is  the  same  in  avoirdupois,  troy,  and  apothecaries  weight.] 
24  grains  =  1  pennyweight  (dwt) 

20  penny  weights  =  1  ounce  troy  (oz  t)  =480  grains 
12  ounces,  troy  =1  pound  troy  (lb  t)  =  240  pennyweights  =  5  760 
grains 

APOTHECARIES  WEIGHT 

[The  “grain”  is  the  same  in  avoirdupois,  troy,  and  apothecaries  weight.] 
20  grains  =1  scruple  (s  ap  or  9) 

3  scruples  =1  dram  apothecaries  (dr  ap  or  5)  =60  grains 

8  drams,  apothecaries  =1  ounce  apothecaries  (oz  ap  or  5)  =  24 

scruples  =  480  grains 

12  ounces,  apothecaries  =  1  pound  apothecaries  (lb  ap  or  lb)  =96  drams 

apothecaries  =  288  scruples  =  5  760  grains 

Part  2.  NOTES  ON  BRITISH  WEIGHTS  AND 
MEASURES  TABLES 

In  Great  Britain,  the  yard,  the  avoirdupois  pound,  the  apothecaries 
pound,  and  the  troy  ounce  are  now  identical  for  science  and  industry 
with  the  units  of  the  same  name  in  the  United  States,  and  are  essen¬ 
tially  identical  for  commercial  purposes.  The  use  of  the  troy  pound 
is  illegal  in  Great  Britain.  The  tables  of  British  linear  measure, 
troy  weight,  and  apothecaries  weight  are  the  same  as  the  corresponding 
United  States  tables,  except  for  the  British  spelling  “drachm”  in 
the  table  of  apothecaries  weight.  The  table  of  British  avoirdupois 
weight  is  the  same  as  the  United  States  table  up  to  1  pound;  above 
that  point  the  table  reads: 

14  pounds  =1  stone 

2  stones  =1  quarter  =  28  pounds 

4  quarters  =1  hundredweight  =  1 1 2  pounds 

20  hundredweight  =  1  ton  =  2  240  pounds 

The  present  British  gallon  and  bushel,  known  as  the  “Imperial 
gallon”  and  “Imperial  bushel”  are,  respectively,  about  20  percent  and 
3  percent  larger  than  the  United  States  gallon  and  bushel.  The 
Imperial  gallon  is  defined  as  the  volume  of  10  avoirdupois  pounds  of 
water  under  specified  conditions,  and  the  Imperial  bushel  is  defined  as 
8  Imperial  gallons.  Also,  the  subdivision  of  the  Imperial  gallon  as 
presented  in  the  table  of  British  apothecaries  measure  differs  in  two 
important  respects  from  the  corresponding  United  States  subdivision 
in  that  the  Imperial  gallon  is  divided  into  160  fluid  ounces  (whereas 
the  United  States  gallon  is  divided  into  128  fluid  ounces),  and  a  “fluid 
scruple”  is  included.  The  full  table  of  British  measures  of  capacity 
(which  are  used  alike  for  liquid  and  for  dry  commodities)  is  as  follows: 
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Weights  and  Measures  Tables 


4  gills  =1  pint 

2  pints  =  1  quart 

4  quarts  =  1  gallon 

2  gallons  =1  peck 

8  gallons  [4  pecks]  =  1  bushel 

8  bushels  =  1  quarter 

The  full  table  of  British  apothecaries  measure  is  as  follows: 

20  minims  =  1  fluid  scruple 

3  fluid  scruples  =1  fluid  drachm  — 60  minims 

8  fluid  drachms  =  1  fluid  ounce 

20  fluid  ounces  =  1  pint 

8  pints  =1  gallon  =  160  fluid  ounces 


Part  3.  TABLES  OF  METRIC  WEIGHTS  AND 
MEASURES 

LINEAR  MEASURE 

10  millimeters  (mm)  =  1  centimeter  (cm) 

10  centimeters  =1  decimeter  (dm)  =  100  millimeters 
10  decimeters  =1  meter  (m)  =  1  000  millimeters 

10  meters  =1  dekameter  (dam) 

10  dekameters  =1  hectometer  (hm)  =  100  meters 

10  hectometers  =1  kilometer  (km)  =  l  000  meters 

AREA  MEASURE 

100  square  millimeters  (mm2)=l  square  centimeter  (cm2) 

10  000  square  centimeters  =  1  square  meter  (m2)  =  1  000  000  square 

millimeters 

100  square  meters  =1  are  (a) 

100  ares  =1  hectare  (ha)  =  10  000  square  meters 

100  hectares  =1  square  kilometer  (km2)  =  l  000  000 

square  meters 

VOLUME  MEASURE 


=  1  deciliter  (dl)  =  100  milliliters 
=  1  liter  (1)  =  1  000  milliliters 
=  1  dekaliter  (dal) 

=  1  hectoliter  (hi)  =  100  liters 
=  1  kiloliter  (kl)  =  1  000  liters 


10  milliliters  (ml) 

=  1 

10  centiliters 

=  1 

10  deciliters 

=  1 

10  liters 

=  1 

10  dekaliters 

=  1 

10  hectoliters 

=  1 
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Weights  and  Measures  Tables 

CUBIC  MEASURE 


1  000  cubic  millimeters  (mm3)  =  l  cubic  centimeter  (cm3) 

1  000  cubic  centimeters  =1  cubic  decimeter  (dm3)  =  1  000  000 

cubic  millimeters 

1  000  cubic  decimeters  =1  cubic  meter  (m3)  =  l  stere  = 

1  000  000  cubic  centimeters  = 

1  000  000  000  cubic  millimeters 

WEIGHT 


10  milligrams  (mg)  =  l  centigram  (eg) 

10  centigrams  =1  decigram  (dg)  =  100  milligrams 
10  decigrams  —1  gram  (g)  =  1  000  milligrams 
10  grams  =1  dekagram  (dag) 

10  dekagrams  =1  hectogram  (hg)  =  100  grams 

10  hectograms  =  1  kilogram  (kg)  =  1  000  grams 

1  000  kilograms  =  1  metric  ton  (t) 


Note. — In  the  metric  system  of  weights  and  measures,  designations 
of  multiples  and  subdivisions  of  any  unit  may  be  arrived  at  by  com¬ 
bining  with  the  name  of  the  unit  the  prefixes,  deka,  hecto,  kilo ,  mega, 
giga,  and  ter  a  meaning,  respectively,  10,  100,  1  000,  1  000  000,  and 
1  000  000  000,  and  deci,  centi,  milli,  micro,  nano,  pico,  femto  and  atto, 
meaning,  respectively,  one-tenth,  one-hundredth,  one-thousandth,  one- 
millionth,  one-billionth,  one-trillionth,  one-quadrillionth,  and  one- 
quintillionth.  In  some  of  the  foregoing  metric  tables,  some  such 
multiples  and  subdivisions  have  not  been  included  for  the  reason  that 
these  have  little,  if  any,  currency  in  actual  usage. 

A  special  case  is  found  in  the  term  “micron”  (abbreviated  as  p  [the 
Greek  letter  mu]),  a  coined  word  meaning  one-millionth  of  a  meter 
(equivalent  to  one-thousandth  of  a  millimeter) ;  a  millimicron  (abbrevi¬ 
ated  as  mp)  is  one-thousandth  of  a  micron  (equivalent  to  one-millionth 
of  a  milli  meter),  and  a  micro  mi  cron  (abbreviated  as  pp)  is  one-millionth 
of  a  micron  (equivalent  to  one-thousandth  of  a  millimicron  or  to 
0.000  000  001  millimeter.) 
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Part  4.  TABLES  OF  INTERRELATION  OF  UNITS  OF 
MEASUREMENT 

[Exact  equivalents  are  indicated  by  bold  face  type] 

UNITS  OF  LENGTH 


Unit 

Inches 

Links  a 

Feet 

1  inch  = 

1 

0. 126  262  6 

0. 083  333  33 

1  link  = 

7. 92 

1 

0. 66 

1  foot  = 

12 

1.  515  152 

1 

1  yard  = 

36 

4.  545  45 

3 

1  rod  = 

198 

25 

16.5 

1  chain  = 

792 

100 

66 

1  mile  = 

63  360 

8  000 

5  280 

1  centimeter  = 

0. 393  700  8 

0.  049  709  70 

0.  032  808  40 

1  meter  = 

39.  370  08 

4. 970  970 

3. 280  840 

Unit 

Yards 

Rods 

Chains  a 

1  inch  = 

0.  027  777  78 

0. 005  050  505 

0.001  262  626 

1  link  = 

0. 22 

0. 04 

0.01 

1  foot  = 

0. 333  333  3 

0. 060  606  06 

0.015  151  52 

1  yard  = 

1 

0. 181  818  2 

0.  045  454  55 

1  rod  = 

5.5 

1 

0.25 

1  chain  = 

22 

4 

1 

1  mile  = 

1  760 

320 

80 

1  centimeter = 

0. 010  936  13 

0. 001  988  388 

0.  000  497  097  i 

1  meter  = 

1.  093  613 

0. 198  838  8 

0.  049  709  70 

Unit 

Miles 

Centimeters 

Meters 

1  inch 

__ 

0. 000  015  782  83 

2.54 

0.025  4 

1  link 

= 

0.000  125 

20. 116  8 

0.201  168 

1  foot 

= 

0.  000  189  393  9 

30.48 

0.304  8 

1  yard 

as 

0.  000  568  181  8 

91. 44 

0.  914  4 

1  rod 

= 

0.003  125 

502. 92 

5. 029  2 

1  chain 

= 

0. 012  5 

2  011.68 

20. 116  8 

1  mile 

= 

1 

160  934.4 

1  609.344 

1  centimeter 

= 

0.  000  006  213  712 

1 

0. 01 

1  meter 

= 

0.  000  621  371  2 

100 

1 

a  Gunter’s  or  Surveyors. 

UNITS  OF  AREA 


Unit 

Square  inches 

Square  links 

Square  feet 

1  square  inch  = 

! 

0. 015  942  25 

0.  006  944  444 

1  square  link  = 

62.  726  4 

1 

0.435  6 

1  square  foot  = 

144 

2.  295  684 

1 

1  square  yard  = 

1  296 

20.661  16 

9 

1  square  rod  = 

39  204 

625 

272. 25 

1  square  chain  = 

627  264 

10  000 

4  356 

1  acre  = 

6  272  640 

100  000 

43  560 

1  square  mile  = 

4  014  489  600 

64  000  000 

27  878  400 

1  square  centi¬ 

meter  = 

0. 155  000  3 

0. 002  471  054 

0.  001  076  391 

1  square  meter  = 

1  550.003 

24.  710  54 

10.  763  91 

1  hectare  = 

15  500  031 

247  105.4 

107  639. 1 
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UNITS  OF  AREA— Continued 


Unit 

Square  yards 

Square  rods 

Square  chains  *■ 

1  square 
inch 

0.  000  771  604  9 

0. 000  025  507  60 

0. 000  001  594  225 

1  square 
link 

0. 048  4 

0.000  6 

0.000  1 

1  square 
foot 

= 

0.111  111  1 

0. 003  673  095 

0.  000  229  568  4 

1  square 
yard 

! 

0. 033  057  85 

0.  002  066  116 

1  square 
rod 

_ 

30.25 

1 

0.062  5 

1  square 
chain 

_ 

484 

16 

1 

1  acre 

= 

4  840 

160 

10 

1  square 
mile 

_ 

3  097  600 

102  400 

6  400 

1  square 
centi¬ 
meter 

0. 000  119  599  0 

0. 000  003  953  686 

0.  000  000  247  105  4 

1  square 
meter 

_ 

1. 195  990 

0. 039  536  86 

0. 002  471  054 

1  hectare 

= 

11  959. 90 

395.  368  6 

24.  710  54 

Unit 

Acres 

Square  miles 

Square  centimeters 

1  square 
inch  = 

0.000  000  159  422  5 

0.  000  000  000  249  097  7 

6.451  6 

1  square 
link  = 

0. 000  01 

0.000  000  015  625 

404. 685  642  24 

1  square 
foot  = 

0.  000  022  956  84 

0. 000  000  035  870  06 

929. 030  4 

1  square 
yard  = 

0. 000  206  611  6 

0. 000  000  322  830  6 

8  361. 273  6 

1  square 
rod  = 

0.006  25 

0.000  009  765  625 

252  928.526  4 

1  square 
chain  = 

1  acre  = 

1  square 
mile  = 

1  square 
centi¬ 
meter  = 

1  square 
meter  = 

0. 1 

640 

0.  000  000  024  710  54 

0.  000  247  105  4 

0.000  156  25 

0. 001  562  5 

0.  000  000  000  038  610  22 

0.  000  000  386  102  2 

4  046  856.422  4 

40  468  564.224 

25  899  881  103.36 

1 

10  000 

1  hectare  = 

2.471  054 

0.  003  861  022 

100  000  000 

Unit 

Square  meters 

Hectares 

1  square  inch  =- 

0.000  645  16 

0. 000  000  064  516 

1  square  link  = 

0.040  468  564  224 

0. 000  004  046  856  422  4 

1  square  foot  = 

0.092  903  04 

0. 000  009  290  304 

1  square  yard  = 

0.836  127  36 

0. 000  083  612  736 

1  square  rod  = 

25. 292  852  64 

0. 002  529  285  264 

1  square  chain  = 

404. 685  642  24 

0.040  468  564  224 

1  acre  = 

4  046.856  422  4 

0. 404  685  642  24 

1  square  mile  = 

2  589  988. 110  336 

258.998  811  033  6 

1  square 

centimeter  = 

0.000  1 

0.000  000  01 

1  square  meter  = 

1 

0.000  1 

1  hectare  = 

10  000 

1 

A 


Gunter’s  or  Surveyors. 


8 


Tables  of  Interrelation 

UNITS  OF  VOLUME 


Unit 

Cubic  Inches 

Cubic  feet 

Cubic  yards 

1  cubic  Inch  = 

1 

0. 000  578  703  7 

0. 000  021  433  47 

1  cubic  foot  = 

1  728 

1 

0.  037  037  04 

1  cubic  yard _ = 

46  656 

27 

1 

1  cubic  centimeter = 

0.  061  023  74 

0.  000  035  314  67 

0. 000  001  307  951 

1  cubic  decimeter  = 

61. 023  74 

0.  035  314  67 

0. 001  307  951 

1  cubic  meter  = 

61  023. 74 

35. 314  67 

1. 307  951 

Unit 

Cubic  centimeters 

Cubic  decimeters 

Cubic  meters 

1  cubic  Inch  = 

16. 387  064 

0. 016  387  064 

0.000  016  387  064 

1  cubic  foot  = 

28  316.846  592 

28.316  846  592 

0.028  316  846  592 

1  cubic  yard  = 

764  554. 857  984 

764.554  857  984 

0. 764  554  857  984 

1  cubic  centimeter = 

1 

0.001 

0.000  001 

1  cubic  decimeter  = 

1  000 

1 

0.001 

1  cubic  meter  = 

1  000  000 

1  000 

1 

UNITS  OF  CAPACITY— LIQUID  MEASURE  7 


Unit 

Minims 

Fluid  drams 

Fluid  ounces 

GUIs 

1  minim 

__ 

1 

0. 016  666  67 

0.002  083  333 

0.  000  520  833  3 

1  fluid  dram 

= 

60 

1 

0.  125 

0.  031  25 

1  fluid  ounce 

= 

480 

8 

1 

0.25 

1  gill 

= 

1920 

32 

4 

1 

1  liquid  pint 

= 

7680 

128 

16 

4 

1  liquid  quart 

= 

15  360 

256 

32 

8 

1  gallon 

= 

61  440 

1024 

128 

32 

1  cubic  inch 

= 

265. 974  0 

4. 432  900 

0.  554  112  6 

0. 138  528  1 

1  cubic  foot 

= 

459  603. 1 

7660.052 

957. 506  5 

239. 376  6 

1  milliliter 

= 

16. 230  73 

0.  270  512  18 

0.  033  814  02 

0. 008  453  506 

1  liter 

= 

16  230. 73 

270.512  18 

33.  814  02 

8. 453  506 

i  See  footnote  at  end  of  table. 


Units 

Liquid  pints 

Liquid  quarts 

Gallons 

MUlillters 

1  minim 

0. 000  130  208  3 

0. 000  065  104  17 

0. 000  016  276  04 

0.061  611  52 

1  fluid  dram 

= 

0. 007  812  5 

0.003  906  25 

0. 000  976  562  5 

3. 696  691 

1  fluid  ounce 

= 

0.062  5 

0.031  25 

0.007  812  5 

29.  573  53 

1  giU 

= 

0.25 

0.125 

0.031  25 

118.294  118  25 

1  liquid  pint 

= 

1 

0.5 

0. 125 

473. 176  473 

1  liquid  quart 

2 

1 

0.25 

946. 352  946 

1  gallon 

= 

8 

4 

1 

3  785.411  784 

1  cubic  inch 

= 

0. 034  632  03 

0.  017  316  02 

0. 004  329  004 

16.387  064 

1  cubic  foot 

= 

59.844  16 

29.922  08 

7. 480  519 

28  316. 846  592 

1  milliliter 

= 

0. 002  113  376 

0.  001  056  688 

0.  000  264  172  05 

1 

1  liter 

= 

2. 113  376 

1.056  688 

0.  264  172  05 

1000 
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UNITS  OF  CAPACITY — LI  QUID  MEASURE  7— Continued 


Unit 


1  minim  = 
1  fluid  dram  = 
1  fluid  ounce  = 
1  gill 

1  liquid  pint  = 
1  liquid  quart  = 
1  gallon  = 
1  cubic  inch  = 
1  cubic  foot  = 
1  milliliter  = 
1  liter 


Liters 


0.000  061  611  52 
0. 003  696  691 
0. 029  573  53 
0. 118  294  118  25 
0.473  176  473 
0. 946  352  946 
3. 785  411  784 
0.  016  387  064 
28. 316  846  592 
0.  001 


Cubic  inches 


0. 003 

759 

766 

0.  225 

585 

9 

1.804 

687 

5 

7. 218 

75 

28. 875 

57.  75 

231 

1 

1728 

0.  061  023  74 
61.  023  74 


Cubic  feet 


0.  000  002  175  790 
0. 000  130  547  4 
0.  001  044  379 
0.  004  177  517 
0. 016  710  07 
0.  033  420  14 
0. 133  680  6 
0. 000  578  703  7 

0. 000  035  314  67 
0.  035  314  67 


i  See  also  table  of  equivalents  between  U.S.  and  British  liquid  measure  units,  p.  165. 

UNITS  OF  CAPACITY— DRY  MEASURE 


Unit 

Dry  pints 

Dry  quarts 

Pecks 

Bushels 

1  dry  pint  = 

1 

0.5 

0.062  5 

0.015  625 

1  dry  quart  = 

2 

1 

0.125 

0.031  25 

1  peck  = 

16 

8 

1 

0.25 

1  bushel  = 

64 

32 

4 

1 

1  cubic  inch= 

0.  029  761  6 

0. 014  880  8 

0.001  860  10 

0. 000  465  025 

1  cubic  foot = 

51.  428  09 

25.  714  05 

3.  214  256 

0. 803  683  95 

1  liter 

1.816  166 

0.  908  083 

0. 113  510  37 

0. 028  377  69 

1  dekaliter  = 

18. 161  66 

9.  080  83 

1. 135  103  7 

0. 283  775  9 

Unit 

Liters 

Dekaliters 

Cubic  Inches 

Cubic  feet 

1  dry  pint  = 

0. 550  610  47 

0.  055  061  047 

33. 600  312  5 

0. 019  444  63 

1  dry  quart  = 

1. 101  220  9 

0. 110  122  09 

67.  200  625 

0.  038  889  25 

1  peck  = 

8.  809  767  5 

0.  880  976  75 

537.  605 

0.311  114 

1  bushel  = 

35. 239  07 

3. 523  907 

2150.  42 

1. 244  456 

1  cubic  inch= 

0.  016  387  064 

0.  001  638  706  4 

1 

0.  000  578  703  7 

1  cubic  foot  = 

28.  316  846  592 

2.  831  684  659  2 

1728 

1 

1  liter  = 

1 

0.  1 

61.  023  74 

0. 035  314  67 

1  dekaliter  = 

10 

1 

610. 237  4 

0.353  148  7 

UNITS  OF  MASS  NOT  GREATER  THAN  POUNDS  AND 
KILOGRAMS 


Unit 

Grains 

Apothecaries 

scruples 

Pennyweights 

1  grain  = 

1 

0.  05 

0. 041  666  67 

1  apoth  scruple  = 

20 

1 

0.833  333  3 

1  pennyweight  = 

24 

1.2 

1 

1  avdp  dram  = 

27.  343  75 

1.  367  187  6 

1. 139  323 

1  apoth  dram  = 

60 

3 

2.5 

1  avdp  ounce  = 

437.5 

21.  875 

18. 229  17 

1  apoth  or  troy  ounce  = 

480 

24 

20 

1  apoth  or  troy  pound  = 

5  760 

288 

240 

1  avdp  pound  = 

7  000 

350 

291.  666  7 

1  milligram  = 

0.  015  432  36 

0. 000  771  617  9 

0.  000  643  014  9 

1  gram  = 

15. 432  36 

0. 771  617  9 

0.  643  014  9 

1  kilogram  = 

15  432.36 

771. 617  9 

643.  014  9 
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UNITS  OF  MASS  NOT  GREATER  THAN  POUNDS  AND 
KILOGRAMS — Continued 


Unit 

Avoirdupois 

drams 

Apothecaries 

drams 

Avoirdupois 

ounces 

1  grain  = 

0.  036  671  43 

0.  016  666  67 

0.  002  285  714 

1  apoth  scruple  = 

0.  731  428  6 

0. 333  333  3 

0.  045  714  29 

1  pennyweight  = 

0. 877  714  3 

0.4 

0.  054  857  14 

1  avdp  dram  = 

1 

0.  455  729  2 

0. 062  5 

1  apoth  dram  = 

2. 194  286 

1 

0. 137  142  9 

1  avdp  ounce  = 

16 

7.291  667 

1 

1  apoth  or  troy  ounce  = 

17.  554  29 

8 

1. 097  143 

1  apoth  or  troy  pound  = 

210.651  4 

96 

13. 165  71 

1  avdp  pound  = 

256 

116.666  7 

16 

1  milligram  = 

0.  000  564  383  4 

0.  000  257  206  0 

0.  000  035  273  96 

1  gram  = 

0.  564  383  4 

0.  257  206  0 

0.  035  273  96 

1  kilogram  = 

564. 383  4 

257. 206  0 

35.  273  96 

Unit 

Apothecaries  or 
troy  ounces 

Apothecaries  or 
troy  pounds 

Avoirdupois 

pounds 

1  grain  - 

0.  002  083  333 

0.  000  173  611  1 

0.  000  142  857  1 

1  apoth  scruple  = 

0.  041  666  67 

0.  003  472  222 

0.  002  857  143 

1  pennyweight  = 

0.  05 

0.  004  166  667 

0.  003  428  571 

1  avdp  dram  = 

0.  056  966  15 

0.004  747  179 

0.  003  906  25 

1  apoth  dram  = 

0. 125 

0.  010  416  67 

0.  008  571  429 

1  avdp  ounce  = 

0.  911  458  3 

0.  075  954  86 

0. 062  5 

1  apoth  or  troy  ounce  = 

1 

0.  083  333  333 

0.  068  571  43 

1  apoth  or  troy  pound  = 

12 

1 

0.  822  857  1 

1  avdp  pound  = 

14. 583  33 

1. 215  278 

1 

1  milligram  = 

0.  000  032  150  75 

0.  000  002  679  229 

0.  000  002  204  623 

1  gram  = 

0.  032  150  75 

0.  002  679  229 

0.  002  204  623 

1  kilogram  = 

32. 150  75 

2. 679  229 

2.204  623 

Unit 

Milligrams 

Grams 

Kilograms 

1  grain  = 

1  apoth 

64.798  91 

0.064  798  91 

0. 000  064  798  91 

scruple  = 

1  penny¬ 

1  295. 978  2 

1.295  978  2 

0.  001  295  978  2 

weight  = 

1  avdp 

1  555. 173  84 

1.555  173  84 

0. 001  555  173  84 

dram  = 

1  apoth 

1  771.845  195  312  5 

1.771  845  195  312  5 

0. 001  771  845  195  312  5 

dram  = 

1  avdp 

3  887. 934  6 

3.887  934  6 

0.  003  887  934  6 

ounce  = 

1  apoth 
or  troy 

28  349.523  125 

28. 349  523  125 

0.028  349  523  125 

ounce  = 

1  apoth  or 
troy 

31  103.  476  8 

31.  103  476  8 

0.  031  103  476  8 

pound  = 

1  advp 
pound  = 

1  milligram  = 

1  gram  = 

1  kilogram  = 

373  241.  721  6 

453  592.37 

1  000 

1  000  000 

373.241  721  6 

453. 592  37 

0.001 

1 

1  000 

0.373  241  721  6 

0.453  592  37 

0.000  001 

0.001 

1 
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UNITS  OF  MASS  NOT  LESS  THAN  AVOIRDUPOIS  OUNCES 


Unit 

Avoirdupois 

ounces 

Avoirdupois 

pounds 

Short  hundred¬ 
weights 

Short  tons 

1  avoirdupois  ounce  = 

! 

0.062  5 

0. 000  625 

0.000  031  25 

1  avoirdupois  pound  = 

16 

1 

0.01 

0.000  5 

1  short  hundredweight  = 

1  600 

100 

1 

0. 05 

1  short  ton  = 

32  000 

2  000 

20 

1 

1  long  ton  = 

35  840 

2  240 

22.  4 

1.12 

1  kilogram  = 

35.  273  96 

2.  204  623 

0.  022  046  23 

0.001  102  311 

1  metric  ton  = 

35  273. 96 

2  204.  623 

22.  046  23 

1. 102  311 

Unit 


Long  tons 


Kilograms 


Metric  tons 


1  avoirdupois  ounce  = 
1  avoirdupois  pound  = 
1  short  hundredweight  = 
1  short  ton  = 

1  long  ton  = 

1  kilogram  = 

1  metric  ton  = 


0.  000  027  901  79 
0.  000  446  428  6 
0.  044  642  86 
0. 892  857  1 

0.  000  984  206  5 
0.  984  206  5 


0. 028  349  523  125 
0. 453  592  37 
45.359  237 
907.  184  74 
016. 046  908  8 
1 

000 


0. 000  028  349  523  125 
0.000  453  592  37 
0. 045  359  237 
0. 907  184  74 
1. 016  046  908  8 
0.001 
1 


Part  5.  TABLES  OF  EQUIVALENTS 


Notes. — When  the  name  of  a  unit  is  enclosed  in  brackets  (thus, 
[1  hand]  .  .  .  ),  this  indicates  (1)  that  the  unit  is  not  in  general  cur¬ 
rent  use  in  the  United  States,  or  (2)  that  the  unit  is  believed  to  be  based 
on  “custom  and  usage”  rather  than  on  formal  authoritative  definition. 

Equivalents  involving  decimals  are,  in  most  instances,  rounded  off 
to  the  third  decimal  place  except  where  they  are  exact,  in  which  cases 
these  exact  equivalents  are  so  designated. 


LENGTHS 

{0.1  millimicron  (exactly). 

0.000  1  micron  (exactly). 

0.000  000  1  millimeter  (exactly). 
0.000  000  003  937  inch, 
f  120  fathoms. 

1  cable’s  length _ ]  720  feet. 

1219.456  meters  (exactly). 

1  centimeter  (cm) _  0.393  7  inch. 

1  chain  (ch)  (Gunter’s  or  surveyors)- {««  [\fs  meters  (exaetly). 

(1  chain)  (engineers) - {^^meters  (exactly). 

1  decimeter  (dm) _  3.937  inches. 

1  dekameter  (dam) _  32. 80S  feet. 


A 
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f6  feet. 

\l.828  8  meters  (exactly). 


1  furlong  (fur.) 


1  fathom _ 

1  foot  (ft) _  0.304  8  meter  (exactly). 

r10  chains  (surveyors). 

660  feet. 

220  yards, 
statute  mile. 

k20 1.168  meters  (exactly). 

[1  hand] _  4  inches. 

1  inch  (in.) _  2.54  centimeters  (exactly). 

1  kilometer  (km) _  0.621  mile. 

1  league  (.and) - {l^SkUoSets. 

1  link  (li)  (Gunter’s  or  surveyors)  -  -  {oioiTes' mitolexactly) . 

[1  link  (li)  engineers) - {w8  meter  (exactly). 

1  meter  (m)_.__ - - - - j  1.094  yards. 

1  micron  (,  [the  Greek  letter  mu))  ..{{>;«»  $8^^ ^ 

,  J0.001  inch  (exactly), 

mi  \0.025  4  millimeter  (exactly), 

1  mile  (mi)  (statute  or  land) - {? .609  kilometers. 

11.852  kilometers  (exactly). 
1.151  statute  miles. 

0.999  U.S.  nautical  mile. 

1  millimeter  (mm) _  0.039  37  inch. 

1  millimicron  (mM  [the  English  letter  n  om  • 

m  in  combination  with  the  Greek*!  nnnn  non  nQQ  Q7  irZh 
letter  mu])  1°000  000  039  37  lnch' 

i  JO. 013  837  inch  (exactly).8 9 

1  point  (typography) - \0.351  millimeter. 

f  1634  feet. 

1  rod  (rd),  pole,  or  perch _ |  5}^  yards. 

[5.029  2  meters  (exactly). 

1  yard  (yd) _  0.914  4  meter  (exactly). 

AREAS  OR  SURFACES 

f 43  560  square  feet. 

1  acre  10 _ s4  840  square  yards. 

[ 0.405  hectare. 

1  are _ 


( 119.599  square  yards. 
\0.025  acre. 


1  hectare _  2.471  acres. 


8  See  Table  of  Linear  Measure,  p.  163. 

9  This  value  is  nearly  Yn  inch. 

10  A  square  208.710+  ft  on  a  side  has  an  area  of  1  acre. 


Tables  of  Equivalents 


13 


[1  square  (building)] _ 

1  square  centimeter  (cm2) _ 

1  square  decimeter  (dm2) _ 

1  square  foot  (sq  ft) _ 

lc  square  inch  (sq  in.) _ 

1  square  kilometer  (km2) _ 

1  square  meter  (m2) _ _ 

1  square  mile  (sq  mi) _ 

1  square  millimeter  (mm2) _ 

1  square  rod  (sq  rd),  sq  pole,  or  sq 
perch. 

1  square  yard  (sq  yd) _ 


100  square  feet. 

0.155  square  inch. 

15.500  square  inches. 

929.030  square  centimeters. 
6.451  6  square  centimeters  (ex 
actly) . 

247.105  acres. 

0.386  square  mile. 

1.196  square  yards. 

10.764  square  feet. 

258.999  hectares. 

0.002  square  inch. 

25.293  square  meters. 

0.836  square  meter. 


CAPACITIES  OR  VOLUMES 


1  barrel  (bbl),  liquid _ 

1  barrel  (bbl),  standard,  for  fruits, 
vegetables,  and  other  dry  com¬ 
modities  except  cranberries. 

1  barrel  (bbl),  standard,  cranberry. 


1  bushel  (bu)  (U.S.)  (struck 
measure) _ 


[1  bushel,  heaped  (U.S.)] _ 

[1  bushel  (bu)  (British  Imperial) 
(struck  measure)]. 

1  cord  (cd)  (firewood) _ 

1  cubic  centimeter  (cm3) _ 

1  cubic  decimeter  (dm3) _ 

1  cubic  foot  (cu  ft) _ 


1  cubic  inch  (cu  in.) 

1  cubic  meter  (m3)  _ . 
1  cubic  yard  (cu  yd) 

1  cup,  measuring _ 


31  to  42  gallons.11 
7056  cubic  inches. 

105  dry  quarts. 

3.281  bushels,  struck  measure. 

5  826  cubic-  inches. 

864%4  dry  quarts. 

2.709  bushels,  struck  measure. 

’2  150.42  cubic  inches  (exactly). 
1.244  cubic  feet. 

0.969  British  bushel. 

35.238  liters. 

,9.309  gallons.12 
2  747.715  cubic  inches. 

1.278  bushels,  struck  measure.13 
1.032  U.S.  bushels,  struck 
measure. 

2  219.36  cubic  inches. 

128  cubic  feet. 

0.061  cubic  inch. 

61.024  cubic  inches. 

7.481  gallons. 

28.316  cubic  decimeters. 

0.554  fluid  ounce. 

4.433  fluid  drams. 

16.387  cubic  centimeters. 

1.308  cubic  yards. 

0.765  cubic  meter. 

8  fluid  ounces. 

H  liquid  pint. 


11  There  are  a  variety  of  “barrels,”  established  by  law  or  usage.  For  example,  Federal 
taxes  on  fermented  liquors  are  based  on  a  barrel  of  31  gallons;  many  State  laws  fix  the  “barrel 
for  liquids”  as  3154  gallons;  one  State  fixes  a  36-gallon  barrel  for  cistern  measurement;  Federal 
law  recognizes  a  40-gallon  barrel  for  “proof  spirits”;  by  custom,  42  gallons  comprise  a  barrel 
of  crude  oil  or  petroleum  products  for  statistical  purposes,  and  this  equivalent  is  recognized 
“for  liquids”  by  four  States. 

12  This  is  a  mathematical  equivalent,  useful  only  in  correlating  units  of  liquid  and  dry 
measure. 

13  Frequently  recognized  as  1J4  bushels,  struck  measure. 
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1  dram,  fluid  (or  liquid)  (fl  dr  or  /3) 
(U.S.) - 

[1  d’ram,  fluid  (fl  dr)  (British)] _ 

1  dekaliter  (dal) _ 

1  gallon  (gal)  (U.S.) _ _ _ 

[1  gallon  (gal)  (British  Imperial)]___ 

i  gill  (gi) - 

1  hectoliter  (hi) _ 

1  hogshead  (hhd),  liquid _ 

1  liter _ 

1  milliliter  (ml) _ 

1  ounce,  fluid  (or  liquid)  (fl  oz  or/3 ) 
(U.S.) - 

[1  ounce,  fluid  (fl  oz)  (British)] _ 

1  peck  (pk) _ 

1  pint  (pt),  dry - 

1  pint  (pt),  liquid _ 

1  quart  (qt),  dry  (U.S.) _ 

1  quart  (qt),  liquid  (U.S.) _ 


{}£  fluid  ounce. 

0.226  cubic  inch. 

3.697  milliliters. 

1.041  British  fluid  drachm. 

0.961  U.S.  fluid  dram. 

0.217  cubic  inch. 

3.552  milliliters. 

2.642  gallons. 

1.135  pecks. 

'231  cubic  inches. 

0.134  cubic  foot. 

3.785  liters. 

0.833  British  gallon. 

128  U.S.  fluid  ounces. 

,0.107  U.S.  struck  bushel.14 

{277.42  cubic  inches. 

1.201  U.S.  gallons. 

4.546  liters. 

160  British  fluid  ounces. 

7.219  cubic  inches. 

4  fluid  ounces. 

0.118  liter. 

26.418  gallons. 

2.838  bushels. 

63  gallons  (two  31J4-gallon  barrels). 
238.474  liters. 

1.057  liquid  quarts. 

0.908  dry  quart. 

61.025  cubic  inches. 

0.271  fluid  dram. 

16.231  minims. 

0.061  cubic  inch. 

1.805  cubic  inches. 

29.573  milliliters. 

1.041  British  fluid  ounces. 

0.961  U.S.  fluid  ounce. 

1.734  cubic  inches. 

28.412  milliliters. 

8.810  liters. 

33.600  cubic  inches. 

0.551  liter. 

28.875  cubic  inches  (exactly). 
0.473  liter. 

{67.201  cubic  inches. 

1.101  liters. 

0.969  British  quart. 

1.164  U.S.  liquid  quarts.14 

{57.75  cubic  inches  (exactly). 
0.946  liter. 

0.833  British  quart. 

0.859  U.S.  dry  quart.14 


14  This  is  a  mathematical  equivalent,  useful  only  in  correlating  units  of  liquid  and  dry 
measure. 
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[1  quart  (qt)  (British)] 

1  tablespoon _ 

1  teaspoon _ 


(69.354  cubic  inches. 

]  1.032  U.S.  dry  quarts. 
1.201  U.S.  liquid  quarts. 

3  teaspoons.15 

4  fluid  drams, 
fluid  ounce. 

l/z  tablespoon.15 
1  %  fluid  drams.15 


WEIGHTS  OR  MASSES 


1  assay  ton  16  (AT) _  29.167  grams. 

i  /200  milligrams. 

1  carat  (c) - {3.O86  grains. 

1  dram,  apothecaries  (dr  ap  or  3)  --{^sl^grams. 

/27%  (  =  27.” 344)  grains. 
(1.772  grams. 


1  dram,  avoirdupois  (dr  avdp) _ 

gamma,  see  microgram 

1  gram _ 

1  gram  (g) - 

1  hundredweight,  gross  or  long  17 
(gross  cwt) _ 

1  hundredweight,  net  or  short  (cwt 
or  net  cwt) _ 

1  kilogram  (kg) _ 

1  microgram  (/z  g  [the  Greek  letter 
mu  plus  the  letter  g])  18 _ 

1  milligram  (mg) _ 

1  ounce,  avoirdupois  (oz  avdp) _ 

1  ounce,  troy  or  apothecaries  (oz  t, 
or  oz  ap,  or  §) _ 

1  pennyweight  (dwt) _ 

1  point _ 

1  pound,  avoirdupois  (lb  avdp) _ 

1  pound,  troy  or  apothecaries  (lb  t 
or  lb  ap) _ 


64.798  91  milligrams  (exactly). 
T5.432  grains. 

.0.035  avoirdupois  ounce. 

112  avoirdupois  pounds. 

50.802  kilograms. 

TOO  avoirdupois  pounds. 

.45.359  kilograms. 

2.205  avoirdupois  pounds. 

0.000  001  gram  (exactly). 

0.015  grain. 

437.5  grains  (exactly). 

0.911  troy  or  apothecaries  ounce. 
28.350  grams. 

480  grains. 

1.097  avoirdupois  ounces. 

31.103  grams. 

1.555  grams. 

0.01  carat  (exactly). 

.2  milligrams. 

7  000  grains. 

1.215  troy  or  apothecaries  pounds. 
453.592  37  grams  (exactly). 

5  760  grains. 

0.823  avoirdupois  pounds. 
373.242  grams. 


18  The  equivalent  “1  teaspoon  =  l\i  fluid  drams”  has  been  found  by  the  Bureau  to  corre¬ 
spond  more  closely  with  the  actual  capacities  of  “measuring”  and  silver  teaspoons  than  the 
equivalent  “1  teaspoon  =  l  fluid  dram”  which  is  given  by  a  number  of  dictionaries. 

16  Used  in  assaying.  The  assay  ton  bears  the  same  relation  to  the  milligram  that  a  ton  of 
2,000  pounds  avoirdupois  bears  to  the  ounce  troy;  hence  the  weight  in  milligrams  of  precious 
metal  obtained  from  one  assay  ton  of  ore  gives  directly  the  number  of  troy  ounces  to  the  net 
ton. 

17  The  gross  or  long  ton  and  hundredweight  are  used  commercially  in  the  United  States 
to  only  a  very  limited  extent,  usually  in  restricted  industrial  fields.  These  units  are  the  same 
as  the  British  “ton”  and  “hundredweight.” 

18  The  Greek  letter  gamma  ( y )  is  also  used  as  a  symbol  for  “microgram.” 
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1  scruple  (s  ap  or  3) 

[1  stone  (British)] _ 

1  ton,  gross  or  long  19  (gross  tn)  _ 

1  ton,  metric  (t) _ 

1  ton,  net  or  short  (tn  or  net  tn) 


f 20  grains. 

\  1.296  grams. 

14  avoirdupois  pounds. 

2  240  avoirdupois  pounds. 

1.12  net  tons  (exactly). 

1.016  metric  tons. 

2  204.  623  avoirdupois  pounds. 
0.984  gross  ton. 

1.102  net  tons. 

2  000  avoirdupois  pounds. 
0.893  gross  ton. 

0.907  metric  ton. 


>»  The  gross  or  long  ton  and  hundredweight  are  used  commercially  in  the  United  States 
to  only  a  very  limited  extent,  usually  in  restricted  industrial  fields.  These  units  are  the 
same  as  the  British  “ton"  and  “hundredweight.” 
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